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DENVER 


stutomatic 


A Simple, Low Cost, 


IN STOCK - - - - Dependable and 
Standard duty 16", 21", 5 

24" ond 20" cater rave Accur ate Unit— 
units and standard type ™ 

A, B, C and D cutters. Few Moving Parts— 


ONLY ONE 
LIMIT SWITCH 


Simple design requires 


No Maintenance. 


only one limit switch. Electrical 

Simplifies wiring problems 

from 


switches are 
cut one half. 


Individual Sampler 
or Complete 
Sampling System 


GEARMOTOR DRIVE 


The gearmotor drive is operated in 
2 only one direction and the cutter 
travel is limited by a magnetic brake. 
Eliminates complicated switches and 
wiring that is required when motor Standard duty units are kept in stock. Heavy duty units 
is reversed. 


suitable to carry special cutters weighing several hundred 


pounds are available with cutter travel to 10’ and longer. 
FRICTION-FREE 
CUTTER TRAVEL 


Cutter is carried on ball-bearing car- Wet, dry, dust-tight units, multi-stage sampling, contin- 
riage wheels that roll on rigid, cold- 
called stack wach, uous cutter operation or intermittant automatic operation 
metal-to-metal sliding or screw con- is available. 

tact. Carriage is driven by heavy 
roller chain with DOUBLE pins which 


eliminate eccentric load on chain. Dimensional drawings and specification sheets are avail 


able to assist in preliminary design layouts. 
EASY-TO-SET TIMER 


Simple Telechron driven, automatic 
reset timer regulates sampling in- 
terval. Timer setting can be easily 
changed at any time by shifting the 
fingers on the dial. No changing of 
gear trains. 


H. L. MINISTER, DECO Sales Engineer with many 
years’ mining and milling experience, is available to 
assist you with your problems; in sampling, or any 
phase of your mill operation. Denver Samplers are 
described in detail in Bulletin No. S1-B4. A copy will 
be sent you on request. 


1400 Seventeenth St. 17, 
DENVER * NEW YORK * CHICAGO + VANCOUVER * TORONTO 


MEXICO, D. F. * LONDON - JOHANNESBURG 


SAMPLERS 
hero — 
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NOW... faster, easier going 


in any height seam... 


OLNOL 


Continuous Mining Machines 


Lown NOW OFFERS a full range of heights in 
time-saving, cost-saving continuous mining 
machines. You can have all the advantages of con- 
tinuous mining in seams as low as 28” with the new 
86A Colmol .... make cuts up to 96” high with the 
76CM Colmol. And there is a complete range of 
in-between sizes. 


The new 86A Colmol makes a cut 28” high and 
14’7” wide, gives good cleanup and smooth bottom- 
ing. A newly designed gathering chain cuts the bottom 
8” of coal and leaves no valleys. Coal is carried to the 
center of the Colmol, then up the center onto the 
swinging discharge conveyor. 


With a Colmol, coal is broken from the face, not 


Molveyor trails the Colmol, 
sends output back in an uninter- 
rupted stream. Trams under full 
load, forms flexible link between 
Colmol and belt line. 


Loaders have power for the toughest jobs. 
Discharge conveyor swings 45° to either side of 
center and elevates to proper height for most 
efficient loading. Easy to maneuver. 
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ripped or ground off. You get more favorable overall 
screen consist, as well as extra speed and efficiency. 


The Colmol is a powerful, rugged, compact 
machine. It is capable of withstanding the most severe 
operating conditions...operates with little noise and 
practically no vibration. All adjustments are hydraulic 
and can be made instantly and accurately. Once the 
controls have been set, they need almost no attention. 
Operator fatigue is greatly reduced with the smooth- 
going Colmol. 


Readily accessible operating parts make adjust- 
ments and servicing easy ... keep downtime to a 
minimum. And the Colmol is equipped with safety 
features to protect both personnel and the machine. 


Belt Conveyors for all purposes 
are available in the complete Jeffrey 
line. You can choose the exact head 
section and frame for every coal 
moving task. 


SEE THe 

FIRST LOW SEAW 
CONTINUOUS 
MINING MACHINE 


NEW 


UP TO 96” HIGH Vee 
86A 


~ 


a 


ONLY 25” HIGH—14’7” WIDE 


THE JEFFREY MANUFACTURING COMPANY e COLUMBUS 16, OHIO 


MINING ¢ CONVEYING ¢ PROCESSING EQUIPMENT. .. TRANSMISSION 
Jeffrey Shuttle Cars haul big payloads. They’re MACHINERY. .. CONTRACT MANUFACTURING 

built for rugged service and easy maneuvering. Variable 
speed loading and unloading make them highly efficient. 
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First Choice 
For Flotation 


WEMCO 


Proved in Metallic Flotation 


Proved in Non-metallic Flotation 


Now proved in Coal Flotation! 


Treatment of fines no longer need be a problem in 
modern coal-washing plants, with performance-proved 
Wemco Flotation machines on the job. 


More and more coal operators every day are discover- 
ing the many bonus benefits offered by these coal-engi- 
neered Wemco flotation units . . . and all agree there’s 
no better way to increase tonnage and lower costs at 
the same time. 


Check these outstanding features of Wemco Flotation 
Machines: 

e Larger tonnage per cell volume 

@ Lower cost per ton 

e Simpler mechanism 


@ Lower operating costs 
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Wemco Flotation machines utilize a high-in- 
tensity mixing system with proven air control 
features, providing optimum coal attachment 
to floated bubbles and maximum drop-out of 
ash material. The unique rotor-stator principle 
assures faster flotation, greater flotation recov- 
ery, and unmatched overall efficiency. 


For additional information, check with your WEMCO 
representative or write: 


WESTERN MACHINERY COMPANY 
650 FIFTH STREET 
SAN FRANCISCO 7, CALIFORNIA 


Representatives in principal cities of the United States and in Canada and in major countries throughout the world. 
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automatic 


for safety, 
speed, strength 


If your operation involves haulage with 
locomotives and cars in the 1 to 30-ton 
range, it will pay you to investigate the 
advantages of Willison Automatic Couplers. 

Willisons are Safer—because they couple 
automatically ...Faster—because they’re 
self-aligning...Stronger—because they take 
the full buff and pull forces without 
depending on intermediate parts. 

Over 100,000 Willison Automatic Couplers 
are in daily use in mines, industrial 
plants and foreign service because 


NATIONAL CASTINGS COMPANY 


Established 1868 Cleveland 6, Ohio 
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1000 and 


WHYTE STRAND 


WIRE ROPES 


Each designed to give you the correct wire 
rope for your equipment. Whatever your equipment 


needs, there is a Macwhyte Wire Rope to serve you the 
sure, dependable way. WHYTE STRAND Wire Ropes by 
Macwhyte are produced to meet every job specification 
under all conditions, PREformed for flexibility, and Inter- 
nally Lubricated for outstanding service. Macwhyte Wire 
Rope is available in stock for immediate delivery. 


Macwhyte General Wire Rope Catalog G-16 will prove 
invaluable to you. For your free copy, write on your company 
letterhead to: 


MACWHYTE COMPANY 

2906 Fourteenth Avenue, Kenosha, Wisconsin 

Manufacturers of Internally Lubricated PREformed Wire Rope, 
Braided Wire Rope Slings, Aircraft Cables and Assemblies, 
Monel Metal, Stainless Steel and Plastic Coated Wire Rope, and 


Wire Rope Assemblies. Special catalogs available. 


MILL DEPOTS: New York 4, 35 Water St. Pittsburgh 36, 

P. O. Box 10916, 353 Curry Hollow Road « Detroit 3, 75 Oakman 

Blvd. « Chicago 6, 228 S. Desplaines St. « St. Paul 14, 2356 

Hampden Ave.» Fort Worth 1, P.O. Box 605 « Portland 9, 1603 

N. W. 14th Ave. * Seattle 4, 87 Holgate St.» San Francisco 7, 
plo = 
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Tremendous power, speed and 
maneuverability make the 436 h.p. 
Euclid TC-12 Twin-Power Crawler a 
top performer in heavy duty mine 
and quarry work. No other tractor 
matches it for low cost production in 
stripping overburden, clearing, stock- 
piling, building haul roads and other 
big tractor jobs. 


Euclid scrapers have struck capaci- 
ties from 7 to 24 cu. yds. with engines 
ranging from 143 to 518 h.p. The 
complete line, including both two axle 


and three axle models, has hydraulic 
lever action that eliminates down-time 
caused by cable breakage. Good 
maneuverability and fast travel speed 
reduce cycle time .. . help move more 
loads and more yards for lower cost 
stripping operations. 


Check the many advantages of 
“‘Eucs”’ for your operation... 
have a Euclid dealer show you why 
Euclids are your best investment. 


EUCLID DIVISION, GENERAL MOTORS CORP., Cleveland 17, Ohio 


Equipmacnt 


FOR MOVING EARTH, 


ROCK, 


COAL AND ORE 
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Hydraulic Boom Arms 
“LOWER THE BOOM” 


on Drilling Costs 


H-Booms have extra-capacity, double-acting 
hydraulic cylinders that retract and extend, swing 
or elevate in a hurry—yet pressures are moderately 
rated. There’s no creeping or drifting! Boom can 
be extended 6 feet... that’s an extra foot of length 
to afford better spacing of holes and greater area 
coverage without moving the rig. 


Heavy-duty, Chicago Pneumatic H-Booms can 
be easily mounted on mine car, track or rubber- 
tired jumbos. It’s a highly productive drilling unit 
when used on your old tractor. Write for more 
detailed information. Chicago Pneumatic Tool 
Company, 8 East 44th Street, New York 17, 
New York. 


Chic ago Pneumatic 8 East 44th Street, New York 17, N. Y. 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES - 


ROCK DRILLS + HYDRAULIC TOOLS » VACUUM PUMPS «+ AVIATION ACCESSORIES 
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... the answer 
to your 

cable fault 
problems! 


| 
| 
CABLE | 
LOCA 
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con 


—"\\ THE O-B CABLE FAULT LOCATOR 


/\ 2) 


-that's all you carry while testing! 


Here’s the simplest, lightest, most inexpensive, and easiest-to-use 
cable fault locator ever offered for mine service! Designed to pin- 
point both short and open circuits in trailing cables having two or 
more conductors — powerful enough to test cables up to 600 feet 
long. Complete pocket-size package consists of four small extremely 
rugged elements which are shipped from the factory — and carried 
around the mine — in the handy canvas bag shown on the previous 


page. 


Only parts carried along the cable by the operator are the slim 
transistor receiver tube and the lightweight headphones. Turn the 
page to see how quickly — how easily — the complete unit goes 
into action! 
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MANSFIELD OHIO, U.S. A. 
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THE O-B CABLE LOCATOR 


/3\ eter /A\ son generator 


-ready for testing in seconds! 


This fault locator was made for 
rugged use down in the section — 
not for pampering in storeroom or 
shop! When a fault hits, grab the 
bag and take it to the power end of 
the cable. Disconnect the cable and 
hook two leads from the signal gen- 
erator to the battery, two to the 
power conductors (as shown below). 


Then move up the cable with re- 
ceiver and headphones to pinpoint 


the fault. 


Sounds easy — and it is — with the 
all new O-B Cable Fault Locator, 
Catalog Number 22567! 


MANSFIELD OHIO, U.S. A. 


IN CANADA: CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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In a move to extend and broaden the range of our services 
to explosives users, American Cyanamid Company has pur- 
chased the plants, magazines and sales facilities of Illinois 


A mer I can Powder Manufacturing Company. 


Because of these expanded facilities, it is now possible for 


Cya n a m i d E x p lo sives Cyanamid to serve you better... faster...with’a wider range 


of dependable, quality explosives, electric blasting caps and 
blasting accessories. 


Now Ser ve You Our sales representatives will welcome the opportunity 


to analyze and discuss your blasting problems. 


Nationwide 


AMERICAN CYANAMID COMPANY 
q EXPLOSIVES DEPARTMENT 
an 30 Rockefeller Plaza, New York 20, N. Y. 


M ad rket Wide | Bessemer, wae 


Denver, Colorado Latrobe, Pennsylvania Permissibles 
Kansas City, Missouri Pottsville, Pennsylvania Blasting Agents 
St. Louis, Missouri Scranton, Pennsylvania Blasting Powder 
Missoula, Montana Dallas, Texas Blasting Caps 
Albuquerque, New Mexico Salt Loke City, Utah Electric Blasting Cops 
New York City, New York Bluefield, West Virginia oe 
Madison, Wisconsin Blasting Accessories 


ROAD OIL 
CONSTRUCTION MINING EXPLORATIONS 
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NORDBERG 
MACHINERY 


... engineered for 

large volume, quality 4 
production of ores and 
industrial minerals = 


The entire line of heavy-duty Nordberg Mining 
Machinery has been engineered and built for one 
basic purpose .. . to meet the mining industry’s 
expanding demand for low cost, quality produc- 
tion and processing of large tonnages of metallic 
and non-metallic ores and industrial minerals. 

The many years of specialized experience gained 
by Nordberg in working closely with the mining 
fraternity has resulted in continual design and oper- 
ational improvements which have consistently made 
Nordberg Machinery first choice among the world’s lead- 
ing ore and mineral producers. 

As illustrated, Nordberg Mining Machinery includes 
Symons® Gyratory Crushers for primary breaking, Symons 
Cone Crushers for secondary and tertiary crushing, Nordberg 
Mills for wet or dry grinding, Symons Vibrating Grizzlies 
and Screens for scalping and sizing, and Nordberg Engines for 
mine and mill power. 

Write for literature on the Nordberg Machinery you need to 
efficiently produce large tonnages of ores and industrial minerals 
at lower cost per ton. 


SYMONS A Registered Nordberg 


Trademark known throughout the world 


NORDBERG MFG. CO. 


/ auKee, VVISCC sin 


SYMONS CONE CRUSHERS 
Built in both Standard and 
Short Head types, in sizes 
from 22” to 7’ in diameter, 
in capacities from 6 to 900 
or more tons per hour. 


NORDBERG ENGINES 
Ranging from small 
power units to large sta- 
tionary engines. Nord- 
berg engines are built 
in types for Diesel, 
Duafuel® and Spark- 
Ignition Gas operation, 
in sizes to over 12,000 
horsepower. 


SYMONS ROD DECK SCREENS 
Highly efficient screening surface 
of spring steel rods—easily re- 
placed. Especially suited for wet, 
sticky materials. 
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© 1957, Nordberg Mfg. Co. 
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SYMONS® PRIMARY 
GYRATORY CRUSHERS 

Built in 30", 42”, 48”, 54”, 60” and 

72" feed opening sizes, for capacities 

to 3500 or more tons per hour. 


NORDBERG MINE HOISTS 


Built in both friction and drum types for hoist- 
ing both ore and men. These dependable hoists 
are widely used in large coal and metal mining 
operations. 


SYMONS VIBRATING 
BAR GRIZZLIES 
Built for heavy duty large capacity 
primary scalping service. Partic- 
ularly effective when handling wet, 
sticky or gummy ores. 


NORDBERG GRINDING MILLS 
Built for wet or dry, open or closed 
circuit operation . . . including Rod, 
Ball, Pebble, Tube and Compartment 
types, in sizes from 6’ to 13’ dia., up to 
50’ in length. 


SYMONS HORIZONTAL 
VIBRATING SCREENS 
Permit level, large capacity 
screening of extreme accuracy. 
Built in single, double and triple 
deck types in a wide range of 

widths and lengths. 


NORDBERG 


NORDBERG 


MACHINERY FOR PROCESSING ORES and INDUSTRIAL. MINERALS 


NEW YORK e SAN FRANCISCO @ ST. LOUIS @e DULUTH @ WASHINGTON 
TORONTO @ MEXICO, D. F. @ LONDON @ GENEVA @ JOHANNESBURG 
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Tailor-made to do the BEST Bolting 
Job in ANY Mine! 


ALABAMA POWER CO., 
Birmingham, Ala. 


e 
ALLEGHENY RIVER 
MINING CO., Kittanning, Pa 


AMHERST COAL Co., 
GI enalum, W. Va. 


ARMCO STEEL CoRP., 
Montcoal, W. Va. 


BAKER COAL CO., 
Clintwood, Va. 


BESTWALL GYPSUM Co., 
Akron, N. Y. 


CHARLES E. CAMPBELL, 
Bridgeville, Pa. 


CANNELTON COAL & 
COKE CO., Canneliton, W. Va. 


THE CARBON FUEL CO., 
Carbon, W. Va. 


CRUCIBLE STEEL CO. 
OF AMERICA, Crucible, Pa. 


CHICAGO, WILMINGTON & 
FRANKLIN COAL Co., 
West Frankfort, it. 


CLEAN COAL cO., 
Bellaire, Ohio 


CLINCHFIELD COAL CO., 
McClure, Va. 


CLINCHFIELD COAL CO., 
Monterey, Tenn. 


COAL PROCESSING 
CORPORATION, Norton, Va. 
COLUMBIA-SOUTHERN 
CHEMICAL CORP., 
le Midvale, Ohio 


CONEMAUGH MINING CO., 
Seward, Pa. 


CROZER COAL & LAND CO., 
Lynco, W. Va. 


CRYSTAL BLOCK COAL & 
COKE CO., Rawil, W. Va. 


HERE ARE SOME OF THE OPERATIONS 
WHERE FLETCHER MACHINES PROVIDE 
HIGH-CAPACITY LOW-COST ROOF CONTROL 


DAWSON DAYLIGHT COAL CO., 
— Springs, Ky. 


DUQUESNE LIGHT Co., 
Greensboro, Pa. 


EASTERN GAS & FUEL 
ASSOCIATES, Pittsburgh, Pa. 


EMERALD COAL & COKE CO., 
Clarksville, Pa. 


ENOCO COLLIERIES, INC. 
Vincennes, Ind. 


e 
FEDS CREEK COAL CO. INC., 
Harman, Va. 


FREEMAN COAL MINING 
CORP., Chicago, III. 


GRAND RAPIDS PLASTER CO., 
Grand Rapids, Mich. 
GREENSBURG-CONNELLSVILLE 
COAL & COKE CO., 
McKeesport, Pa. 


HACKER'S CREEK COAL CO., 
W. Va. 


HARMAN MINING 
Harman, Va. 


INLAND STEEL 
Wheelwright, Ky. 

INTERMOUNTAIN CHEMICAL 

Cco., Green River, Wyo. 


MINERALS 
& CHEMICAL CO., 
Carlsbad, N. M. 


ISLAND CREEK “COAL co., 
Holden, W. Va. 


e 
JOHNSTOWN COAL & 
COKE CO., Johnstown, Pa. 
KENTUCKY RIDGE ose. Co., 
eld, Ky. 


LAKE SUPERIOR COAL CO., 


Superior, W. Va. 


THE LORADO COAL 
MINING CO., Lorado, W. Va. 


J. H. FLETCHER & CO. 


LUMAGHI COAL CO., 
Collinsville, tl. 


7. 
McCANDLISH COAL CO., 
W. Va. 


NASSAU COAL C0. 
Pageton, W. Va. 


NATIONAL GYPSUM Co., 
Center, N. Y. 


NATIONAL MINES CORP., 
Weirton, W. Va. 


THE NEW RIVER Co., 
Mount Hope, W. Va. 


NEW RIVER & POCAHONTAS 
CONSOLIDATED COAL CO., 
Capels, W. Va. 


OLD BEN CORP., 
Benton, Ill. 


OMAR MINING CO., 
Omar, W. Va. 


e 
PANDORA COAL CORP., 
Sullivan, Ind. 


e 
PECKS RUN COAL CO., 
Buckhannon, W. Va. 


PEERLESS COAL & COKE CO., 
Bluefield, W. Va. 
PITTSBURGH CONSOLIDATION 
COAL CO., Pittsburgh, Pa. 
POCAHONTAS FUEL CO., INC., 
Pocahontas, Va. 
THE POWELLTON COAL CO., 
Mallory, W. Va. 
POWHATAN MINING CO., 
Powhatan Point, Ohio 
RALEIGH WYOMING 
MINING CO., Edwight, W. Va. 
REEVES COAL CO., 
Clarksburg, W. Va. 
RIVERTON COAL CO., 
Crown Hill, W. Va. 


RUSSELL FORK COAL CO., 
Elkhorn City, Ky. 


SAHARA COAL Co. INC., 
Harrisburg, III. 


SIMPSON COAL & 
CHEMICAL CORP., 
Dawmont, W. Va. 


SLAB FORK COAL CO., 
Slab Fork, W. Va. 


STONEGA COKE & COAL CO., 
big Stone Gap, Va. 


SYCAMORE COAL Co., 
Cinderella, W. Va. 


TRUAX-TRAER COAL Co., 
Chicago, Wt. 


POCAHONTAS 
COAL CO Crumpler, W. Va. 


U. S. GYPSUM CO., 
Oakfield, N. Y. 


U. S. STEEL CORP., 
Pittsburgh, Pa. 


THE VALLEY CAMP COAL CO.., 
Moundsville, W. Va. 


VIKING COAL CORP 
Terre’ Haute, Ind. 


THE WARNER COLLIERIES co., 
East Springfield, Ohio 


WEST KENTUCKY COAL CO., 
Madisonville, Ky. 


WESTMORELAND COAL CO., 
Madison, W. Va. 


WHITE PINE COPPER Co., 
White Pine, Mich. 


WIND ROCK COAL & COKE CO., 
(Division of Bessemer Coal, 
Iron & Land Co.) 

Oliver Spring, Tenn. 


THE Y. & O. COAL CO., 
Cadiz,.Ohio 


P. O. Box 353, HUNTINGTON 8, WEST VIRGINIA 


Phone 44186 
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WHAT BUT A BELT CONVEYOR could 


carry this load for so few pennies a ton? 
Moving at high speed—24 hours a day if required— 
belt conveyors handle huge tonnages in a continuous 
stream. Loading and unloading delays are eliminated, 


WHO BUT LINK-BELT offers such a 


complete belt conveyor service? For any 
requirement—new installation or modernization job 
—Link-Belt will plan it, equip it, erect it and stand 
behind it. Our engineers can choose from industry's 


OVERALL ENGINEERING 


Add to the basic economies of belt conveyors the extra advan- 
tages offered by Link-Belt—it’s a formula producing lower 
costs per ton for all industry. Your nearby Link-Belt office can 
furnish complete information. 14,621 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 


and there’s no time lost on empty return runs. Operat- 
ing costs are relatively low, based on cost per ton 
handled. In fact, economies of belt conveyor operation 
and upkeep generally top any other form of bulk 
material transportation. And thanks to their extreme 
flexibility, installation is easy even in difficult locations. 


most comprehensive idler line—plus a broad range of 
pulleys, drives, terminal machinery and auxiliary equip- 
ment. Because all drawings and equipment come from 
one source, responsibility is centralized . . . no need 
to waste valuable engineering man-hours coordinating 
drawings from several sources. 


ATISFACTORY PERFORMANCE 


BELT CONVEYOR EQUIPMENT 


Cities. Export Office. New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. 
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SULPHUR 


What a ‘killer’ this complex chemical is turning out to be! 
And quite impartial as to its victims: — houseflies, barnflies, 
fruitflies, aphids, mites, ants, beetles, chinch bugs, roaches, 
and many other pests that bother man and beast. It kills 
them dead! 


As with the former chemicals which made such notable head- 
way in man's fight to subdue these destructive pests, Sulphur 
is very much in the picture—here is one of the many varia- 
tions of the benzene ring...the Diazinon Formula. That 
letter ‘S‘’ tied in with the letter ‘‘P’’ discloses the all-impor- 
tant thiophosphate. 


Sulphur, often called one of the Four Pillars of the Processing 
Industry, is benefiting mankind in many ways. None is more 
important than that of controlling crop-destroying pests. 


*A product of the Geigy Chemical Corporation. 


Texas Gulf Sutebur Co. 


75 East 45th Street, New York 17, N.Y. 
811 Rusk Avenue, Houston 2, Texas 


‘ 


Sulphur Producing Units 


@ Newgulf, Texas @ Spindietop, Texas 
@ Moss Biuff, Texas @ Worland, Wyoming 
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Miami Copper Company mines 24,- 
000 tons of rock and ore per day at 
its Copper Cities Division pit, Miami, 
Arizona. To transport this material, 
nineteen 30 to 40-ton trucks are used. 
An average of 8 trucks per shift pound 
3 miles of haul and access roads 24 
hours a day, 7 days a week. To keep 
these roads and 6 miles of outside 
roads, plus benches, and pit floors in 
high-speed-hauling condition, the mine 
relies on only 1 grader, working only 
1 eight-hour shift 6 days per week. It 
is a 150 hp Adams* 660. 


Maintains roads in 3rd gear 


With Adams’ standard 8 forward and 
4 reverse speed transmission (3 op- 
tional “creeper gears” also available), 
grader operator always has “‘just-right” 
power-speed ratio to handle any job 
fast and accurately. On haul-road 
maintenance, Adams 660 works at 
speeds to 4.7 mph, in 3rd gear. Grader 
levels ridges, fills ruts, and improves 
drainage. Adams’ 26 mph travel-speed 
pays off, too! Unit is never more than 
a few minutes away from any assign- 
ment around the pit area. 


“Handles jobs twice as fast” 


Said operator T. S. Ashford, “I like 
the power of the ‘660’. I can do a job 


Wy LETOURNEAU-WESTINGHOUSE COMPANY, 


twice as fast.” Ashford also added, “I 
like the controls. I can work two con- 
trols (lateral shift and circle) at same 
time, with one hand, on turn-around 
...can get going fast!” 


Smooth, accurate control from cab 


On the Adams 660 (as on all Adams 
models), all blade-positions are power- 
controlled from the cab. Operator has 
exact control, because Adams’ blade 
mechanism is always firm on its stur- 
dy, one-piece, wishbone frame. What’s 
more, blade always operates at con- 
stant speed — regardless of the num- 
ber of controls in use. 


Speedy 660 Adams grader 
cleans up around shovels 
—saves wear on haulers’ 
tires and permits faster 
shovel operation. At the 
Copper Cities pit, 24,000 
tons of rock and ore are 
mined per day. 


Miami Copper Company's 150 hp Adams 
660 grader handles all grading at their Cop- 
per Cities Mine, Miami, Arizona. Grader 
maintains haul and access roads, benches, 
and pit floors in 3rd gear (speeds to 4.7 mph). 


Blade positioning is fast... goes from 
deep ditch-cut to high bank-cut in less 
than a minute...to other positions 
even faster. Moldboard turns 360° for 
quick changes from forward work, to 
reverse ditching and grading. 


See Adams in action 


Why not let us arrange for an Adams 
grader demonstration? See how a Le- 
Tourneau-Westinghouse grader can 
help you cut costs and increase pro- 
duction. 6 sizes — 60 to 190 hp. Choice 
of GM or Cummins engines on 5 
larger models. 190 hp grader has torque- 
converter drive. Write for details. 


*Trademark G-1524-MQJ-1 


PEORIA, ILLINOIS 


A Subsidiary of Westinghouse Air Brake Company 


Where quality is a habit 
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National Mine «ae 


Service Company 


New Convenience 


and Economy for users of 


Clarkson 


Clarkson “Redbird” Conveyor Chain, standard 
of the industry for economy and durability, is 
now stocked and distributed in all major coal 
fields by National Mine Service Company. The 
regularly scheduled truck deliveries which es- 
tablished the National Mine reputation for serv- 
ice will now bring you Redbird chain—already 
assembled in lengths for convenient handling. 
To gain maximum strength and balanced con- 
struction, Clarkson Redbird flights and flight 


“Redbird” Conveyor Chain 


pins are welded together—forming an integral 
unit. This type of construction also facilitates 
replacement, since it is necessary only to break 
the cottered chain and insert the new flight as- 
sembly. Longer chain life, reduced downtime, 
less adjustment and fewer replacements make 
Redbird the most economical chain available. 

Your National Mine representative will be 
glad to show you how Clarkson Redbird can re- 
duce your chain costs. 


*Clarkson Manufacturing Co., now Clarkson Division of National Mine Service Company. 


National Mine Service Company 


564 Alcoa Building « Pittsburgh 19, Pennsylvania 


Ashland Division 
Ashland, Ky. 


Anthracite Division 
Forty Fort, Pa. 


All-State Division 
Logan, W. Va. 


Kentucky-Virginia Division 


Jenkins, Ky. Madisonville, Ky. 


Western Kentucky Division 


Clarkson Division 
Nashville, Ill. 


Bemeco Division 
Beckley, W. Va. 


Mountaineer Division 
Morgantown, W. Va. 


Whiteman Division 
Indiana, Pa. 
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F.: fast maneuvering in confined 
loading areas... hauling heavy mate- 
rials over poorly-graded winding roads, 
and dumping safely over high embank- 
ments... investigate the advantages of 
heavy-duty Tournapull® Rear-Dumps. 


Short turns speed loading cycle 


Take the 22-ton ‘“C’”’ Rear-Dumps, for 
instance... middleweights in the Le- 
Tourneau-Westinghouse line. In con- 
fined loading areas, where width of 
footing is limited, ‘‘C’s” short 28’8” 
turn in haul position (only 20’8” in 
dump position) comes in mighty han- 
dy. It enables operator to maneuver 
safely and easily...spot fast under 
dipper. Compare this tight-turn ability 
with that of ordinary dump trucks in 
the “C’s” tonnage hauling class. 


Also, ’Pull’s low rear-entry (5'8”) lets 
shovel operator swing bucket in and 
out of bowl at low dumping heights. 
Shovel can heap a good load in a 
hurry, with minimum spillage. 


3,762 sq. in. of brake surface 


Multiple-disc air brakes on all 4 wheels 
give 3,762 sq. in of braking surface... 
provide ample safety for downhill haul. 


A special safety feature for hilly work 
areas is the optional Electrotarder. It 
provides auxiliary non-wear, electric- 
resistance braking through generator 
on drive-shaft... virtually slows ma- 
chine to a “walk” without braking. 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of Westinghouse Air 


‘Rea -Dumps outmaneuver, 
Outproduce ordinary haule 


Dumps fast, safely... 
keeps firm footing 


To dump, operator wheels and spots 
fast at edge of target area. Setting in- 
dependently-controlled rear-wheel 
brakes only, he activates electric hoist 
motor to raise body into “dump”’ posi- 
tion. As body raises, wheelbase short- 
ens...swinging bowl below and _ be- 
tween rear wheels. This keeps rocks, 
stones, etc., from piling under hauler 
or against rear wheels during dump. 
Front-wheel drive keeps power and 
traction on solid footing, well ahead 
of rear wheels. 


Rear-Dumps have 4-way built-in pro- 
tection against bogging down: 1) Pow- 
er-transfer differential automatically 
transfers most of the power from slip- 
ping wheel to wheel on firm footing. 
2) Power-steer through geared kingpin 
“walks” prime-mover out of ruts — 
should both drive wheels bog down. 
3) “Hump” action, in dumping, brings 
rear wheels forward as body raises, 
pushes front wheels forward as bowl is 
lowered, to inch hauler out of soft foot- 
ing. 4) Big, low-pressure tires on all 
wheels float over, don’t dig into loose 
materials, keep traction always. 


Interchangeability adds profits 


Tournapull Rear-Dump’s “bonus” is 
its interchangeability feature. Rear- 
Dump body can be easily switched 
with 18-cu. yd. scraper, 20-ton flat-bed 
hauler, bottom-dump or crane. Change- 


Where quality is a habit, 


At this pit, two C Tournapull Rear-Dumps are 
loaded with rock and overburden by 2 large- 
capacity shovel. Here the machine's big air- 
brakes, simple electric controls, positive power- 
steer, and 90° turning radius, enable it to spot 
fast under the dipper, maneuver safely and 
easily over boulder-strewn surfaces. 


‘Pull’s operator backs “C” right up to edge of 
2mbankment. Streamlined bowl sheds material 
readily, clear over bank. Clean unloading cuts 
costs for dozer cleanup. Front-wheel drive per- 
mits fast, safe getaway after dump. 


> 


over, using same 2-wheel prime-mover, 
takes just a few hours. 


You can get bigger production at lower 
cost with Tournapull Rear-Dumps, 
available in 11, 22, and 35-ton capa- 
cities. Let us show you owner-verified 
reports on these machines working in 
pits allover the world. 

CR-1205-M-1 


PEORIA, ILLINOIS 


Brake Company 
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free-machining 


MAX-EL 
32 ALLOY 
STEEL 


gives parts 


like these 
high strength, 
toughness 


-»»- AND YOU CAN MACHINE EVEN INTRICATE PARTS 
FROM HEAT-TREATED AND STRESS-RELIEVED BARS 


Max-el 3% is the ideal general-purpose steel for 
mining and construction shops. It has all the prop- 
erties needed for rugged applications: toughness, 
strength, resistance to wear and impact. More than 
that, you can buy it from your nearby Crucible 
warehouse in heat-treated and stress-relieved bars 
— in the diameters and lengths you need — which 
do not require final heat treatment after machining. 

Factors like these enable you to speed up repairs 
whether you make them in the field or in the shop. 
As a result, you cut down-time and repair costs — 
get your equipment back on the line faster. Then, 


CRUCIBLE 


Crucible Steel Company of America 


too, parts made of Max-el 314 last longer even on 
jobs where they’re in continual rugged service. 

Because of Crucible’s methods of manufactur- 
ing and quality control, Max-el 3% is made in 
extremely accurate sections and straighter bars, 
in a complete range of sizes and shapes. All 
Crucible warehouses carry complete stocks so that, 
in many cases, you get 24-hour delivery of what- 
ever quantity you need. 

Like more information? Write: Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


first name in special purpose steels 
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How I tractor 
handles all clean-up 


A large open-pit copper mine in 
Arizona uses only one tractor for all 
clean-up around their widely scat- 
tered production shovels. It is the 210 
hp rubber-tired LeTourneau-West- 
inghouse Tournatractor®. Here’s 
how this 17 mph tractor operates 
during a typical 8 hour day: 


Averages 10 min. per shovel 


When the 6-yd. shovels have com- 
pleted loading a string of_ten to 
twelve 84-ton capacity rail-cars, 
Tournatractor drives in and goes to 
work. Straddling the rails, this rub- 
ber-tired tractor efficiently dozes 
shovel spillage off tracks with its 
Angledozer* blade. At each shovel, 
speedy Tournatractor cleans-up 


around fleet of scattered shovels 


At this large open-pit copper mine in Arizona, copper is produced 
from huge tonnages of rock and ore that are mined each day. 
Equipped with Angledozer and tilt mechanism, 210 hp Tournatractor 


makes quick work of clearing shovel-spillage from railroad tracks. 


loading area and railroad track in 
about 10 minutes! 


Takes shortest route 
to next location 


When each assignment is finished, 
Tournatractor operator just flips in- 
stant-shift lever and he’s on his way 
to the next shovel. There are no de- 
lays for crawling or load-and-haul 
to new location. A mile is only a 
couple minutes away! Tournatractor 
always takes the shortest, fastest 
route to the next work location... 
often “runs” down steep “shot” banks 
to lower benches. Big, low-pressure 
tires do not damage air-drill hose 
lines, RR tracks, ties, switches, or 
haul road surfacing. 


“You can't beat Tournatractor” 
Handling all clean-up work for the 
shovels... plus completing numer- 
ous scattered maintenance jobs dur- 
ing his 8 hour shift... Tournatractor 
operator said, “You can’t beat this 
tractor for clean-up work. This is 
the place for rubber ...I can move 
around faster than a pick-up truck 
on some of our benches.” 


For more information 
If you use several crawler-tractors 
for clean-up at your pit, plant, and 
stockpiles, investigate how Tourna- 
tractor’s power ... traction . . . speed 
...and “go-anywhere” mobility can 
pay off for you. We'll be glad to 
demonstrate Tournatractor at your 


pit... let you judge for yourself. 
*Trademark CT-1482-M-1 


Go-anywhere Tournatractor “runs” 
down a “shot” bank to shorten travel 
time between shovels. With big, multi- 
disc air brakes —totaling 3,762 sq. 
in. of brake surface — operator has 
sure, safe control at all times. 


Crossing tracks, Tournatractor's big, 
low-pressure tires deflect to prevent 
damage. They do not loosen rails, 
damage ties or switches. 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of Westinghouse Air Brake Company, 


PEORIA, ILLINOIS 


Where quality is a habit 


1,790,000 Ib. charge of Amocol ammonium nitrate blasting agent primed with 60°, 


Extra dynamite erupts with controlled violence to break and displace over 2,500,000 


cubic yards of quartzite, the largest industrial blast in the nation’s history. 


Making mincemeat out of a mountainside . . . 


THIS BLAST BROKE ALL RECORDS! 


Two-and-a-half million cubic yards of rock 
broken by one construction blast! That’s the 
record-smashing result achieved this summer 
at Little Valley, Utah, in the world’s largest 
non-atomic blast. 


Morrison-Knudsen Company, Inc., scored 
this industrial record with 1,790,000 Ibs. of 
Atlas Amocol blasting agent and Atlas 60% 
Extra dynamite, detonated in two 1,300-foot 
coyote crosscuts driven from permanent 
entry portals (see sketch). 


M-K engineers directing this project esti- 
mated that the blast produced over a tenth of 
the rock needed for the 13-mile causeway 


being built for the Southern Pacific railroad 
across the Great Salt Lake at Promontory 
Point. 


Atlas is proud of the part its products and 
technical assistance played in making this 
historic blast a success. 


EXPLOSIVES 
DIVISION 


POWDER COMPANY 
WILMINGTON 99, DELAWARE 


offices in principal cities 
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10 pockets Crosscut #5 
Stemming at end of each crosscut 
protects entry portal from blast damage 
50’-60’ between pockets 


4 
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10 pockets 


Entry portal 


Plan of wW Explosives pocket Amount of explosives used: 
portals and crosscuts 5’ x 7’ &&8 Sand stemming Atlas Amocol 1,432,000 Ib. 


: Atlas 60% Extra dynamite 358,000 Ib. 
Height of burden from Total 7,790,000 Ib. 


floor of crosscuts 200’ 
Amount of rock produced 2,500,000 cu. yd. 


2) The two 1,300-foot coyote crosscuts were fired 25 milliseconds apart with 
Rockmaster electric blasting caps attached to the detonating fuse connecting 
individual charges within each tunnel. The crosscut nearest thé face was fired 


first to provide relief for the second. 


kpile SNOWS UnITOrm DreaKkage and excellent displacement Veart Du j- 
3) Ings and equipment are untouched by throw. Only blast damage was to adija- 


) | ) | ay} | | + 
cer t power and telephone Wnes W ch were purposely allowed to rema ns} 
area to minimize replacement costs The rocK Will prov de solidet for 1USsSe- 
way and also will be used as riprap in final stage of constructio 


| 
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Crosscut 45 between pock 
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10 Pockets 50°60" between pockets 
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The astest, most efficient coal dryers 
are still made by c-m-t 


C-M-l CONTINUOUS 
CENTRIFUGAL 


~+-@ name worth repeating! COAL DRYERS 


A FINE DRYER...PLUS SERVICE 


The C.M.1. Dryer will do a magnificent job, 
reducing 35% moisture content in coal 

to less than 5%. 

Awhale for work; amazing drying capacity. 
Our engineers are available 

to render prompt service 

whenever and wherever needed. 


A FINE DRYER...PLUS SERVICE 


The C.M.1. Dryer 

will also prove its worth 

as a real profit-producer 

by recovering marketable coal 
from your slurry ponds. 

Our engineers are available 

to render prompt service 
whenever and wherever needed. 


This is a 100% Home (U.S.A.) Industry. 

All replacement parts are always available on short notice. 
C-M-l When in St. Louis, visit our factory. 
Centrifugal 


DRYERS CENTRIFUGAL & MECHANICAL INDUSTRIES, INC. 
146 PRESIDENT STREET ¢ SAINT LOUIS 18, MISSOURI 
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ON THE RANGE...more ore is mined 
with BUCYRUS-ERIE ELECTRIC SHOVELS 
than with any other make 


On the Mesabi Range, more ore is mined with Bucyrus- 


Erie electric shovels than with any other make — and L APp 
R 
with good reason. Mine operators have learned they o” | WHITED STATES , O, 
can count on Bucyrus-Eries for highest production at Vv tay FY 
© RY % ¢ 


reasonable cost. They set the pace for output, economy, 


and dependability. ¥ %, 
Back of this superior performance are many = £ $2 

Bucyrus-Erie design and manufacturing extras. The = = <= 

exclusive two-section boom with tubular dipper handle, a < 

for instance, reduces front-end weight, speeds dig- . 3 Ss . 

swing-dump cycles. Rugged strength, from boom point 

to treads, contributes to dependability and low mainte- AS 

nance. Smooth Ward Leonard electric control means ° < 


fast, accurate response—extra torque when it's needed. 


Write for more information on the excavators that r : 
set the standards on the Range. 140157 Sreatt i] 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 
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The “Air to Spare’ 


Portable Compressor 


MODEL 275 
SELF-PROPELLED 


SPECIFICATIONS 


The ACME Model 275 is recommended for taking top Standard Mod. 275-SPR Compressor 
Overall height . 25%” plus ground ~ 
. lea 
and bottom, brushing top or rolls and driving rock Voriable, 6”, 9”, 10", 
12” Std. 
: Overall length . 21'6” 
headings. Plenty of air assured for operating two drifters Sanuk con tae 


Actual air delivery 275 CFM 


or air legs. Air cooled and trouble free with an absolute Tire size. . .8.25 x 15 12 ply 
Cable reel. . . Hydraulic drive, will 
(if desired) . . spool 400’ #0 cable 
minimum of vibration. Tramming . . . Hydraulic, 2% MPH, 
variable 


Brakes . . . . Hydraulic foot brake, 
Also built in non-propelled, skid mounted or track a ee 
lls th hol Steering . . «Full hydraulic power 
models. Bulletin 275 tells the whole story. steering 
mounted models. Bu y Headlights . . «1 forward and 1 reverse 
with selector switch 
Controls . . . Dead man type 
Turning radius . 12’ 


Two stage compressor which actually delivers 275 CFM of air. The Model 275-SPRHDJ carries 2 drifter arms 
with two 3 inch class drifters mounted on 6’ 


feed shells. 


ACME MACHINERY COMPANY 


WILLIAMSON, WEST VIRGINIA 


ACME MACHINERY COMPANY 


WAREHOUSE AND SALES OFFICE e REPRESENTATIVES IN PRINCIPAL 
MORGANTOWN, W. VA. MINING AREAS 
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Producers of gray 
iron and malleable 
castings are today, 
required to make 
careful selection of 
mh raw materials. Foun- 
dry coke is perhaps the most 
important of these materials. 

Since the components of 
coke are an integral part of 
metal itself, coal's application 
for coke making differs from 
that of other industries. The 
quality foundry coke producer 
must use coals that are uni- 
formly prepared, low in ash 
and low in sulphur. 

For this reason, in our final 
selection to sustain quality 
foundry coke production we 
must choose those coals which 
embody the advantages of 
modern preparation facilities 
to assure the uniformity of 
our coke. 


Fred H. Bohl, 
Vice President 
Milwaukee Solvay Coke Co. 


MR. FRED H. BOHL, VICE PRESIDENT, 
MILWAUKEE SOLVAY COKE CO. SAYS: 


“FOR “QUALITY FOUNDRY COKE WE MUST CHOOSE THOSE COALS THAT 
EMBODY THE ADVANTAGES OF MODERN PREPARATION FACILITIES” 


Why choose Roberts & Schaefer for your 
next job? 


Before you send out your specifications— 
why not inquire? Ask any of the successful 
producers in your district—why they choose 


Roberts & Schaefer? 


Roberts & Schaefer Experience— 
Reliability—Resourcefulness 


R & S Engineers will help you find the best 
way quicker and more economically be- 
cause of their highly specialized experience. 
At Harvey, Illinois, our new vilot plant 
will demonstrate under actual working con- 
ditions and tests the results you will obtain 
from every major functional process before 
you buy. 


Saves time—Eliminates guesswork 
Regardless of manufacturers equipment 
included in your plans, Roberts & Schaefer 
engineers synchronize delivery, construc- 
tion and fabrication under their supervi- 
sion to give you on time delivery and a 
more workable plant. 


HUNTINGTON W. VIRGINIA 


CHICAGO 6, 


EXPERIENCE 


RAYMOND T. MIDDLETON 
District Sales Manager 


HAS PARTICIPATED IN THE SALE, DE- 
SIGN AND CONSTRUCTION OF OVER 
600 COAL PREPARATION PLANTS IN 
PENNSYLVANIA AND WEST VIRGINIA. 
Ray Middleton after graduation in Engi- 
neering at University of Michigan re- 
ceived his early training in construction 
with the American Bridge Co. and Detroit 
Bridge and Iron Co. 


Middleton joined Roberts & Schaefer Co. 
in 1914 and his 43 years with the Company 
makes him the most experienced sales 
executive in the organization. Middleton 
sold the first Stump Air Box, now known 
as Super Air-flo in 1924. 


This wealth of knowledge and experience 
on every phase of coal preparation and 
efficient coal handling has helped make 
him one ov the most valuable representa- 
tives of the R. & S. organization, and one 
of the most informed in the coal industry. 


ENGINEERS AND CONTRACTORS 


ROBERTS AND SCHAEFER COMPANY 


130 NORTH WELLS STREET 
PITTSBURGH, PA. 


ILLINOIS 
NEW YORK, N.Y. 
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here’s the NEW HD-21... 


DESIGNED AND BUILT TO FIT 


Now ... major advances make the Allis-Chalmers HD-21 more 
productive than ever . . . capable of handling big-tractor jobs of 
every kind with the efficiency and dependability all open pit oper- 
ators want and need. 


New 225-net-hp turbo-engine 


New weight — 45,500 lb (bare) 

New power train and torque converter effectiveness, simplicity 
New longer track for matched traction, flotation 

New operating ease and control with work-saving decelerator 


New heavy-duty matched dozers 


Here’s a big tractor you can depend on to help you on a wide range 
of stripping and maintenance jobs. Your Allis-Chalmers dealer 
will be glad to talk to you about the new “21”. . . and to prove 
its value in a working demonstration on your job. Allis-Chalmers, 
Construction Machinery Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ™ 


Engineering in Action on Te 
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ode j 
NEW HD-21 ON with ‘new 16-ft angle- 


approximate Le sig wii 225 


S 
* 


time will tel 


made hard and 
tough to the 
core...for the 
long grind 


e 


The STANDARD OF COMPARISON 

around the world in grinding balls is SHEFFI ELQ 

Moly-Cop. Time and again, in mills cy, 

all over the world the long wear NW 


of Moly-Cop balls has been the answer 
to production economies. Next time 
you order grinding balls — think 

a minute —then specify Moly-Cop 
alloyed, forged and heat treated 
grinding balls by Sheffield. 


TRAD € wank 


COPPER-MOLYBDENUM-ALLOY 


Grinding Balle 


M@LY-COP | 


SHEFFIELD DIVISION armco STEEL CORPORATION snerricio pLants: HOUSTON + KANSAS CiTY + TULSA 


EXPORT REPRESENTATIVES, THE ARMCO INTERNATIONAL CORPORATION, MIDDLETOWN, OHIO 
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Standard Oil instituted a grease research and develop- 
ment project several years ago. The result of this work 
is the line of RYKON Greases, which contain a unique 
new non-soap, organic thickening agent. 


RYKON Greases surpass in stability and performance 
the best greases made up to this time. They bring to 
industry new opportunities for improved machine per- 
formance. They greatly reduce the maintenance and 
grease handling problems encountered in industry. 


RYKON Grease properties 


RYKON Greases are smooth, buttery-textured greases, 
made from the finest quality, solvent-extracted oil. Their 
thickening agent is a Standard Oil exclusive. RYKON 
Greases have these high-quality characteristics: 


High temperature stability—Better heat stability 
than any other petroleum oil grease. ASTM 
dropping point of 480°F. Maintain consistency 
in service at high temperatures. 


Mechanically stable —Maintain consistency even 
under severe mechanical working in service. 


Chemically stable—Inhibit oxidation. Oil and thick- 
ening agent in combination possess extremely 
good chemical stability. 


Check Chart Of RYKON Greases 


A new line of Standard Oil greases 


Major breakthrough in grease technology results in | 

development of new thickening agent. New grease has | 
greater high temperature stability, superior multi- 

purpose qualities, improved lubricating properties. 


Grade 
Regular Line Consistency 
RYKON Grease No. O 
RYKON Grease No. 1 1 
RYKON Grease No. 2 2 
RYKON Grease No. 3 3 


Heavy Duty Line 


RYKON Grease No.O E. P. 
RYKON Grease No. 1 E. P. 1 
RYKON Grease No. 2 E. P. 2 


GREASE 


Wide temperature range—Lubricate at high and 
low temperatures. Extended range of applica- 
tion thus obtained makes RYKON Greases 
truly multi-purpose. 


Water resistance—Do not lose consistency in pres- 
ence of water. Highly resistant to water washout. 


Oil separation—Minimum bleeding of oil in service 
and storage. 


Anti-rusting—Exceptional natural rust preventive 
characteristics. 


With RYKON Greases, lubrication can become simple, 
foolproof and less expensive—much less expensive, 
perhaps, than a single shut down caused by equipment 
failure due to the use of the wrong type of grease or 
the use of an “economy” grease lubricant. 


RYKON Greases come in four Regular and three, 
Heavy-Duty grades. Thus there is a RYKON Grease 
to take care of every grease lubrication job. Using 
RYKON Greases plant-wide can reduce your grease 
storage requirements, simplify lubrication maintenance 
training, cut down record keeping, save on dispensing i 
equipment and reduce investment in grease inventories. 


Get more facts about RYKON Greases. Call your 

nearby Standard Oil industrial lubrication specialist in it 
any of the 15 Midwest or Rocky Mountain states. Or i 
write Standard Oil Company, 910 South Michigan if 
Avenue, Chicago 80, Illinois. 


STANDARD 


STANDARD OIL COMPANY (Indiana) 


— 


PHOTO COURTESY OF HARNISCHFEGER CORP. 


Anaconda butyl-insulated Shovel Cable powers 5-cu.-yard electrical shovel in Inspiration Consolidated Copper Co. mine. 


New cable insulation stops heat failures cold! 


Current Rating - Amperes 


% 

100 200 300 

85C and 90C operating temperature rating 
of Anaconda Type AB insulation is compared 
to lower ratings of ordinary insulation. 


Shovel cables are running hotter to- 
day! Shovels are bigger. Loads are 
heavier. 


With these tough new conditions, 
it is no wonder more and more mine 
operators are turning to Anaconda 
Shovel Cable insulated with Type 
AB butyl insulation. 


This insulation has inherent resis- 
tance to heat. It stops cable failures 
due to heat—cold! In addition, Type 
AB insulation is tougher, resists 


moisture and ozone, and has high 
dielectric strength. 


Neoprene jacket, too, is extremely 
tough and abrasion-resistant. Patent- 
ed rubber cores cushion the ground 
wires and help prevent breaks. 


For Shovel Cable or more infor- 
mation, call the Man from Anaconda 
or see your Anaconda distributor. 
Write for Type AB Bulletin EB-27. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. sa 


SEE YOUR ANACON DA 


DISTRIBUTOR FOR SHOVEL CABLE 
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It’s not just a bit of metal you’re buying... 


Let’s face it — most carbide-insert 
rock bits look pretty much alike. But 
put a bit on a rod and drive it deep in 
solid rock and you'll find that they 
don’t all behave in exactly the same 
manner. This all-important differ- 
ence can be measured in only one 
way — and that’s feet of hole. The bit 
that gives you maximum footage per 


15-561 


DRIFTERS 
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it’s 


FEET OF HOLE! 


That’s why it pays 
to make sure it’s a 


CARSET 
JACKBIT 


dollar of bit cost is the one you want 
on your job. 

Measure CARSET JACKBITS by 
this yardstick (those who know do) 
—on any drilling job —in any type 
of rock. Compare their long-term per- 
formance with any other bit you’ve 
ever used. We are confident that the 
results will speak for themselves. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


JACKDRILLS JACKHAMERS CRAWL-IR DRILLS CARSET BITS AIR TOOLS COMPRESSORS 


| y y | 
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see what Marcy can do for YOU! 


...to increase tonnage at lower cost with 
2-STAGE GRINDING 


Mine and Smelter has specialized in the Operating experience has proved that 
use of Marcy Open End Rod Mills for 


2-stage grinding will increase tonnage 
Marcy Mills since 1915. The extensive at lower overall cost per ton. 


design, manufacture and application of 


research and experience during this time 


has resulted in many refinements in the 


grinding process. One of the most signif- Het 
50 
icant developments is 2-stage grinding. : 
Experience has proved a 
two successful ways of using tt 
Marcy Open End Rod Mills for 
2-stage grinding... 
Oo By addition of a grinding This graph shows increase in mill capacity with decrease in 
size of feed. For example if a rod mill was used to de- 
stage crease ball mill feed from 1” to 4 mesh the ball mill 


Adding Marcy Open End Rod Mills between capacity would be increased 45%. 

existing crushing and grinding circuits... : 

@ Permits larger size crusher discharge, thus greatly in- 
creases crushing capacity 


@ Rod mill can take 1” feed ond produce a higher per- 
centage of finished product.than crusher 


®@ Rod mill provides ‘finer feed for ball mills, increasing 
their capacity 


@ Permits recovery of liberated mineral at coarser size 


) By replacing fine crushing : 
This large copper company installed a x 12’ Marcy 
Replacing fine crushing with Marcy Open End Open End Rod Mill in suaaitad with its 2-stage roll-screen 
Rod Mills gives all the advantages listed under circuit. As a result of this test 17 Marcy Rod Mills were in- 
No. 1, in addition to eliminating the high oper- stalled to replace all roll-screen circuits. Rod Mill feed is 
1%" hard ore; grind is to 4% + 10 mesh; tonnage up to 
2700 tons per day, each mill. They reduced costs and 
of crushers, rolls, screens, elevators, etc. improved operating conditions. 


ating and maintenance costs of complex circuits 


FOR ACTUAL OPERATING DATA ON 2-STAGE GRINDING WRITE, WIRE OR CALL... 


EXPERIENCE 


THE MOONE SUIPIPILY CO. 


DENVER NEW YORK SALT LAKE CITY ‘ EL PASO 
SALES AGENTS AND LICENSED MANUFACTURERS THROUGHOUT THE WORLD 
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HEAVY RUGGED = POWERFUL 


Auger at LOWEST Cost With a 
MCCARTHY Coal Recovery Drill 
because... 


There’s more profit in every ton of coal augered by a 
McCarthy coal recovery drill. 


1. S E LF = MOVI N G in A McCarthy drill requires only two men to operate. It 
. - moves itself from hole to hole without the help of any extra 
any direction men or equipment. It delivers more tonnage per horse- 
; power than any other coal recovery drill. 
2. 2 MAN CREW for A McCarthy drill stays on the job, producing more of 


; all au erin the low-cost coal that means extra profit for you. Mainte- 
4 y & nance costs are lower too. McCarthy drills are designed 
: and built by pioneers in coal recovery machines. They are 


3. EASIER heavy, rugged and powerful. 
MAINTENANCE Write or phone for more information on McCarthy coal 


recovery drills. 


Use McCarthy for More Profit from Every Ton 


Manufacturer of Drilling Equipment Since 1901! 


THE SALEM TOOL COMPANY 


‘ ¥ » a > 
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Want higher productivity— 


Get both with LONG 


New Long Model 88-C Pigloader* 


For Piggyback* Conveyor Mining 


Overall Operating Height—25% inches 
Weight—14,000 pounds. 


These new Pigloaders feature low operating height, 
simplified design and operation, minimum maintenance, 
and full independent crawler control. The single 40 HP 
electric motor drives all machine operations, with power 
transmitted to various functions through a simple com- 
bination of gear and chain drives. All functions are con- 
trolled hydraulically from a single bank of fingertip 


Long Piggyback Bridge Conveyors 


The LONG Piggyback is the original ‘“‘bridge’”’ con- 
veyor, with basic features patented. Because it eliminates 
lost time for shuttle car changes, ghee mining 
assures continuous haulage and a high percentage of 
loading time—whether utilized with conventional loaders 
or with continuous mining machjnes. The PT-15-B (illus- 
trated) is especially suitable for use with the 88-C 
Pigloader. For low seams, the new LONG PT-18 Piggy- 
back has a receiving height of only 11’’. 


“ 


New Long Mobile Hydraulic Coal Drill 


Coal drilling becomes a one-man operation with the 
new LONG Mobile Hydraulic Coal Drill. Two lightweight 
aluminum drills are available—the 1-M-20 (one-man, 20 
pounds) for drilling average holes and the 1-M-30 (one- 
man, 30 pounds) for larger holes or drilling in hard coal. 
12-20 seconds is required to drill the average hole WITH 
ONE MAN. The self-tramming hydraulic power unit 
designed for these drills also can be used with a trailer 
for supply haulage or conveyor pan movement. 


New Long Model 188-C Pigloader 


For Shuttle Car Loading 


Overall Operating Height—-26% inches 
Weight—15,000 pounds. 


control valves. Maximum digging power results from 
application of extremely heavy duty gathering trans- 
missions, plus the ability to employ the full 40 HP for 
this as fk as other operations. Rated capacity—4 to 6 
tons per minute; tramming speed—95 feet per minute; 
conveyor chain—heavy duty, 58,000 pounds ultimate 
strength. 


*Trade Marks Reg. U. S. Pat. Off. 


Long Moblie Room and 
Gathering Conveyors 


The LONG Mobile Conveyor reduces moving time by 
as much as 60 per cent. Because the conveyor drive is 
crawler mounted and self-tramming, one man can re- 
locate it in minutes. Tramming speed—45 fpm, capacity 
—5 tons per minute, and operating length—more than 
400 feet. Available in Model M-400 (open-type pan 
track return) and M-500 (solid-type recirculating pan 
track return) with pan widths of 12 and 15 inches and 
pan depths of 5, 7 and 9 inches. The M-500 series elimi- 
nates fine coal accumulation under the pan line, and 
cleaning up after this conveyor is unnecessary. 


New Long Battery Tractor-Truck 


Equipped with U.S.B.M. permissible approval plate, 
the new LONG Model D-2375 travels at a speed of 4 
miles per hour and can quickly move trailers carrying 
sufficient supplies for an entire working shift, plus the 
men, to the section. Available in machine heights of 26” 
or 30”, it incorporates explosion-proof U.S.B.M. ap- 
proved type electrical equipment with full magnetic 
control, and two-speed operation in each direction. - 
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FOR 


lower operating costs? 


EQUIPMENT 


Continuous loading... 
Mobile conveyor mining 


Side-Lift Type—Model 2374. 


New Long Conveyor 


Designed specifically for application of the LONG 
Piggyback Conveyor System to continuous mining, 
these pan transporters permit quick, easy additions 
to the room chain conveyor to keep pace with 
rapid advances by continuous mining machines. 
The straddle type, powered by two U.S.B.M. per- 
missible 5 HP motors, can transport at one time six 


Straddle Type—Model D-2111 
Pan Transporters 


or seven conveyor pans (each 6’ long), plus tail piece. 

Powered by one permissible 10 HP motor, the 
side-lift type has two side-lifting booms for trans- 
porting three conveyor pans, plus tail piece, to 
extend the room conveyor. Also included with this 
model is a hydraulic driven winch with 150 feet 
of wire rope. 


Long 400-DBH Skid-Mounted Conveyor 


High capacity transportation is provided by the 
LONG 400-DBH, 15-inch room and gathering 
conveyor, designed for LONG Piggyback Conveyor 
Mining. Furnished with 5’, 7’ or 9’’ deep pans— 
the 400-DBH offers capacity to 300 tons per hour 
in maximum lengths of 500’. Standard chain speed 
is 196 fpm. 


Long Type 640 Elevating Conveyor 


Provides high-capacity transportation as either 
a shuttle car elevator or an elevating conveyor in 
the LONG Piggyback Mining System. It offers the 
strongest chain and flight combination in an under- 
ground elevating conveyor, and its 10%” height 
makes it desirable for receiving shuttle car loads. 
Open or permissible type electrical equipment. 


J 
lhe ! MAIL COUPON FOR COMPLETE INFORMATION! 


Gentlemen: 
1 (© Please send details on the complete line of LONG Equipment 


Name Title 
Company 

Address 

City Zone___ State 
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How to Install 
Bethlehem Roof Bolts 


Illustrated here are four simple steps to take when 
installing Bethlehem Square-Head Roof Bolts. 
Regardless of the length and diameter of the bolts 
used, this procedure enables the job to proceed at a 
steady pace, and helps materially in minimizing 
installation costs. 

Bethlehem Square-Head Roof Bolts are made in 
5g-in., 34-in., and %-in. diameters, and are fur- 
nished in a wide range of lengths. We also manu- 
facture a 1-in. slotted roof bolt, for use where a 
heavier bolt is required. 

We recently issued an interesting 20-page illus- 
trated catalog on roof bolting. If you would like to 
have a copy for reference, all you need do is drop 
a line to the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM 
M STEEL 
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Using regular drilling equipment, 
the hole is drilled to required depth. 


The assembly, consisting of roof 
bolt, square roof plate, malleable- 
iron shell and steel plug, is inserted 
in the drilled hole. 


Bolt head is tightened with power 
wrench. This draws down the plug, 
expanding serrated leaves of shell. 


The shell is anchored securely. 
Square roof plate furnishes addi- 
tional support. Steel ties, connecting 
a series of holes, may be substituted. 
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More round trips per shift and bigger payloads 
i with JEFFREY SHUTTLE CARS 


ie, 
Le 
wae 


4 
Bae Class 68 Shuttle Car—heights from 24 to ea 
ess 32 inches; capacities from 2.4 to 3.9 tons; average , be? 
7. speed 3.2 MPH fully loaded, 3.5 MPH empty. a 
Though having a low basic height, it embodies 

all features of design and operation found 44 


in higher cars. 


Class 66 Shuttle Car—heights from 30 to 
‘ 48 inches; capacities from 2.7 to 6.1 tons; average 


speed 4 MPH fully loaded, 5 MPH empty. 66A 
in basic heights of 30” or 36” with maximum of 
42” using sideboards. 66B in basic heights of 
36” or 42” with maximum of 48”. 


4 


. 


Class 67 Shuttle Car—heights from 44 to » 
60 inches; capacities from 4.6 to 9.2 tons; 88” or 
96” wide; average speed 4.2 MPH fully loaded, 
4.9 MPH empty. 67A in basic height of 44” with 
maximum of 55” with sideboards. 67B in basic 
heights of 48” or 54” with maximum of 60”. 


at 


Class 90 Shuttle Car—low cost, heavy duty me 
. carries up to 8 tons. Trams at an average of oe 


more than 4 MPH. Unloads in less than a min- 
ute. 44” and 50” basic heights with 4”, 6” or 
8” sideboards. 


4 


Peer-wheet drive with no-slip differential 

between wheels on the same axle .. . four-wheel steering 
... four-wheel disc type hydraulic brakes... full 
magnetic, progressive series-parallel 

acceleration with hand-selection series position; 

all add up to account for the high degree 

of maneuverability offered by Jeffrey shuttle cars. 


Loading and unloading are fast, because the 
operator has the aid of the variable speed, hydraulically 
driven discharge conveyor. It can be reversed 
instantly to clear jammed lumps. Jeffrey shuttle car 
payloads can be matched to your mining height. 


THE JEFFREY MANUFACTURING COMPANY 
958 North Fourth St., Columbus 16, Ohio 
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ANNOUNCING RESULTS OF 
USE OF AMMONIUM 


Monsanto is the world’s largest manufacturer of prilled ammo- 
nium nitrate—and the world leader in developing the use of 
NH4NOs3 as an explosive for open work. Presented here is infor- 
mation about the new top-quality product that Monsanto research 
has developed to give you the optimum in savings, safety, 


speed, ease of handling: Lion Brand Ammonium Nitrate for use 


as an explosive. 


MOST EFFECTIVE NH,NO; FOR EXPLOSIVE USE 


OPTIMUM DENSITY OF PRILLED OPTIMUM PRILL SIZE OPTIMUM AMOUNT OF FUEL 
NH4NO3; FOR EXPLOSIVE USE DISTRIBUTION RANGE OIL MIXED WITH PRILL 
= NARROW 
HIGH it RANGE Jo CONCENTRATION OF OIL 
BASED ON WEIGHT OF PRILL 
w | = w MEDIUM w : 
t~ DENSITY + RANGE 
Pi 
= = WIDE 
z | RANGE 3 
2 2 9 
a — = 
> -> — > j = 
LOW i 
LOW DENSITY OF NH4NO; = 4HI!GH RANGE OF PRILL SIZES IN SAMPLE PROPORTION OF OIL 


LION BRAND AMMONIUM NITRATE is produced according to the specifications determined 
by these findings of Monsanto research. Its prill size, density, and other properties are in optimum 
balance to give you the most effective performance when it is used as an explosive for open work. 
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MONSANTO RESEARCH IN 


View of area involved in the blast. 
Shot was made in heavy columnar 
basalt at dam site. 


IMPORTANT FACTS 


1. Leadership in ammonium nitrate ex- 
plosives research now makes Monsanto 
the source of newest information in 
this field. 


2.A report presenting the latest re- 
search findings on the use of ammo- 
nium nitrate as an explosive—given by 
Monsanto to the Mining Society of 
AIME, October 1957—is available 
upon request. 


View at time of detonation. The sys- 
tem of detonation recommended by 
Monsanto, in conjunction with 
Monsanto’s ammonium nitrate, will 
yield equivalent pound-for-pound 
results with 60% gelatin dynamite at 
one-fourth the cost. 


3. Monsanto’s experienced staff can 
give you the finest, most complete 
technical service. The benefit of this 
experience is available to you. Just 
phone Monsanto. 


4. Monsanto’s Lion Brand Ammonium 
Nitrate is immediately available to 
meet your needs. Monsanto is the 
world’s largest manufacturer of prilled 
ammonium nitrate. 


CALL ST. LOUIS MAin 1-8900 COLLECT—OR WIRE NOW FOR COMPLETE INFORMATION 


MONSANTO CHEMICAL COMPANY, Inorganic Chemicals Division 
Dept. C, St. Louis 1, Missouri « In Canada: Monsanto Canada Ltd., Montreal 
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NITRATE AS AN EXPLOSIVE 


TYPICAL SHOT WITH MONSANTO PRILLED NH4NO3 


Results of blast. The powder factor 
in the shot above was 0.4 pounds per 
cubic yard. Breakage of rock was con- 
sidered ideal by contractor. 


Photos courtesy of MoRRISON-KNUDSEN Co., INc. 


ABOUT MONSANTO EXPLOSIVES SERVICES 


Monsanto 


® 
WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 
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HERE’S WHY THOSE WHO KNOW 


PREFER rae MI NER 


PATTERN CUTTING — only Lee-Norse has it. 


: CUTS MORE COAL WITH LESS POWER .... cutters revolve and 
oscillate at the same time—milling the coal from the face. 


CUTS A COARSE PRODUCT=FEWER FINES ... cutter bits 
| follow a right and left spiral direction producing a diamond pattern 

i which breaks off in coarse cuttings. 

| A SIMPLE, STURDY MACHINE ... essentially a modern loading 


machine on which is mounted a set of efficient cutting heads. 
HIGHLY MANEUVERABLE - FAST TRAMMING... nota 
‘“‘muscle-bound giant’... it quickly follows any variation in seam thickness. 


EXCELLENT CLEAN-UP... improved dual gathering arms load all 
the coal into a flexible rear conveyor. 


CHARLEROI, PENNA. 


a 


Specialists in Coal Mining Equipment 
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This four-wheel, off-highway dumper combines a 
big 15-ton rated capacity with outstanding maneu- 
verability. Either a Mack or Cummins Diesel engine 
—along with heavy-duty clutch, 10-speed trans- 
mission, and Mack’s Planidrive rear axle assembly 
—gives plenty of pulling power for long hauls on 


steep grades. Rugged, unified frame assembly, 
powerful air brakes, and comfortable cab with 
driver’s position offset to the left assure the top 
performance and efficiency that have made the 
LRX a highly popular dumper in mine, quarry, 
and road-building operations. 


OPTIONAL EQUIPMENT 


ENGINE (Diesel): 
NHB ENDT 673 
See Cummins Mack, Thermodyne 
aspirated 
Number of cylinders . . Six Six 
Bore and stroke. . . . 4%” x6” 
Piston displacementcu.in. 743 672 
Brake horsepower (a 
2100 r.p.m. (gov.) . . 200 205 
Max. torque (@ r.p.m. . 1200 1400-1600 
pound-feet..... 537 560 


CLUTCH (Included with NHB and ENDT 673): 


Area of engagement, sq. in. . . . 416 

TIRES: Front Rear 

Size . . . 13.00-24(18P) Rib 16.00-25 (20P) Lug 
BODY 


Construction: 14” steel plate shell bottom; %” sides; 


CONDENSED SPECIFICATIONS 
STANDARD EQUIPMENT BRAKES (Air): 
Tu-Flo 
14.00-24 Internal expanding 
20" x7" x% 
Wheel Base... 12” x 5” x Bendix 
Overall Height (Body Raised) 18" 8” . 
Turning Circle 24’ Section modulus . 60.7 (per rail) 
(To outside edge oftire) ........ 60’ SPRINGS: 
(Chassis, Body & Hoist)... ...... 33,000 Ibs. Rear, suspension Semi-rigid, axle mounted 
ENGINE (Diesel): — 
Naturally aspirated STEERING GEAR: 
Bore and stroke. ........ 4%” x 6” 
ae a cu. in. . 672 TIRES: Front Rear 
2100 r.p.m.(gov.) ..... 170 Size . . . 12.00-24(16P) Rib 14.00-24 (20P) Lug 
Max. torque @ B: 
480 Ib.-ft. CAB: 
Type: Heavy-duty off-highway, closed, all-steel welded. 
CLUTCH (Available with END 673 only): Offset ~ to left of chassis centerline provides clear 
Area of engagement, sq.in. . . 253 CHASSIS EQUIPMENT: Front and rear tow pins; air 


ELECTRICAL SYSTEM: 
Voltage and capacity . 12 V., 50 Amp. (24 V., Starting) 


| eae Mack selective, constant mesh 
No. ‘of speeds, forward . Ten 

reverse . Two 


FRONT AXLE: 

Make . Mack Reversed-Elliott, drop-forged I-beam 
REAR AXLE: 


Final Drive (3rd reduction) . Planetary gear train 
within wheel hubs 


MiAC K F 


horn on cab roof; cab entrance steps and platforms; 
rear view mirror, left side; channel type front bumper; 
dual windshield wipers; vertical exhaust; stop-tail light; 
rim lug wrench and handle. 


HOIST: 
Type-Twin, double-acting, 8’ diameter, hydraulic cylin- 
ders with 24” stroke, 70° dumping angle. 


BODY 

Rock, with scoop end 

Capacity, lineof plate ..... 9. 8 cu. yds. struck 


_ Construction: 4%” steel plate shell bottom; 34” sides and 


header; 44” wear and side bevel plates; 4” canopy. 
3” x 5 Ib. channels between floor plates either side of a 
154” edge-grain hardwood middle section filler. 


Y," header, slope; ° header, vertical; wear plate; 
¥,"’ canopy. 3” x5 Ib. channels between floor plates either 
side of a 1°i«”’ edge-grain hardwood middle section filler. 


Body Equipment: (for std. and opt. bodies)—(9) %” x6” 
alloy wear bars; rock ejectors; 4” alloy wear plate; 
horizontal bolsters (3 per side) ; canopy, loose for export 
shipment. (for std. body only): exhaust heating connec- 
tions; welded-on side boards. 


CHASSIS EQUIPMENT: Automatic radiator shutters; 
Wagner “BB” (24 hour chart 0-3500 r.p.m.) tachograph, 
in place of standard Tachometer; speedometer ; hubod- 
ometer, left front wheel; Vickers power steering; front 
wheel limiting valve; hand control valve to operate rear 
service brakes; low air pressure indicator, Wig-Wag 
type; screen type radiator guard ; 25,000 B.T.U. hot water 
cab heater with defrosters; spare rim; hydraulic jack, 
20-ton; air starting; cold starting equipment; insulating 
dash mat. 


IRS T 


DIMEN 
Wheelb: 
Platforn 
Overall 
Overall 
Overall 
Overall 
Turning 

(Too 
Weight | 
Payload 


ENGIN 
Model 
Make 
Type . 
Number 
Bore an 
Piston d 
Brake h 
Max. tot 


CLUTC! 
Type . 

Area of 
Actuatio 


ELECTI 
Voltage | 


TRANS! 


Type . 
No. of s 


FRONT 
Type. 


REAR 
Make | 
Drive 
Final dri 


Total Ra! 


BRAKES 
Compres 
Type. . 
Front, si 
Rear, siz 
Hand, sii 


N 


| 3 = | 

| | j ; 

| 

| 

| ; 

| — 

cos 

ens 

Pl; 

| 

| 

| 

| 


This four-wheel dumper with its 2214-ton rated ca- 
pacity provides maximum payloads at minimum unit 
cost. Equipped with either a 300 or 335-horsepower 
engine, over-gear transmission with two-speed com- 
pound or torque converter, and Mack’s exclusive 
Planidrive rear axle assembly, it is powered to give top 
performance under the most punishing operating con- 


ditions. All-welded, single-unit, alloy-steel frame gives 
LVX’s stamina and rugged durability. Elbow steering 
column, hydraulic steering booster, two-plate air- 
assisted clutch, and job-engineered cab with extreme 
left driver position assure maximum operating effi- 
ciency. From top to bottom, this big Mack gives 
you the ‘“‘extras’”’ that mean minimum hauling costs. 


CONDENSED SPECIFICATIONS 


STANDARD EQUIPMENT 


DIMENSIONS: 
Wheelbase... ............ 14’2” 
Overall Height... 2... 11’ 45%" 
Overall Height (Body Raised) ...... i 
Turning Circle Diam. 

(To outside edge of tire) ....... 62’ 
Weight (chassis, body & hoist) ..... 40,800 Ibs. 
ENGINE (Diesel): 
NHRBIS 
Number of cylinders... ...... Six 
Boreandstroke........... 54%" x 6” 
Piston displacement, cu. in. 7 


Brake horsepower (@ 2100 r.p.m. (gov.) 300 


Max. torque @ 1500 r.p.m.... . . . 818 lb.-ft. 
CLUTCH: 

Area of engagement, sq. in. . 416 
ee Manual, with air assist 


ELECTRICAL SYSTEM: 
Voltage and capacity . 12 V., 50 Amp. (24 V. Starting) 
TRANSMISSION: 
RD ara Mack selective, constant mesh 
No. of speeds, forward . Eight 

reverse . Two 


FRONT AXLE: 
Type. . . Mack Reversed-Elliott, drop-forged I-beam 
REAR AXLE: 
Mack Planidrive 
ee Dual Reduction, spiral bevel 
Final drive (3rd reduction) Planetary gear train within 
wheel hubs 

TotalRatio ....... 17.66 
BRAKES (Air): 
Compressor. ...... . . Tu-Flo 


N A M 
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FRAME: 
Material .... . 
Side-members, size 
Section modulus. . . 


SPRINGS: 
Front 
Type... 
Suspension 
Rear 
Type. . 
Suspension . 


TIRES: Front 
Size . . . 14.00-24 (16P) Rib 


WHEELS: 


STEERING GEAR: 
Power steering assist 


CAB: 

Type . Heavy-duty off-highway, closed, all-steel, 
welded. Cab offset 10%’ to left of chassis cen- 
terline provides clear vision for driver to rear. 


CHASSIS EQUIPMENT: Screen type radiator guard; 
front and rear tow pins; air horn on cab roof; dual wind- 
shield wipers; two air reservoirs; rear view mirror, left 
side ; Mack power take-off and control (not available with 
Allison Transmission) ; door in hood side for access to oil 
filler and dip stick; exhaust through hood with inline 
muffler; channel type front bumper; stop-tail light; rim 
lug wrench and handle. 


. |-beam, wide flange 

Alloy steel 

13116’ x 8” x (Fabricated) 
. 74.8 per rail 


Semi-elliptic 
Mack rubber shock insulators 


Progressive rate, semi-elliptic 
. Cam face slipper ends with radius rods 


Rear 
18.00-25 (24P) Lug 
Cast, spoke 


. . Vickers hydraulic booster 


HOIST: 

Type. . . Twin, double-acting, outboard mounted, 
three section telescopic cylinder assem- 
bly directly connected to body and chas- 
sis through a universal joint arrange- 
ment providing a 70° dumping angle. 

BODY: 

Heil 

Capacity, lineof plate ..... 14.8 cu. yds. struck 


Construction: 4” steel plate shell bottom; 34” sides and 
header; 4%” wear and side bevel plates; 4” canopy. 
3” x 7.1 Ib. channels between floor plates either side of 
a 2” edge-grain hardwood middle section filler. 


OPTIONAL EQUIPMENT 


ENGINE: 

NRTO 

Make &type . . Cummins, turbocharged 
Number of cylinders . oe 

Bore and stroke 54%" x 6” 

Piston displacement, cu. in. 743 


Brake H.P. @ 2100 r.p.m. (gov.) 335 
Max.torque @ 1500 r.p.m.. . . 900 Ib.-ft. 


TRANSMISSIONS: 

Westinghouse Converter and Mack 4-Speed Transmission. 
Clutch 2-plate, air actuated. 

Allison Torqmatic Converter and Allison Transmission. 

Twin Disc Converter and Mack 4-Speed Transmission. 


FRONT AXLE: Special Heavy-duty, Reversed-Elliott, 
Drop-Forged |-beam. 


TIRES: Front 
14.00-24 (20P) Rib 
BODY 

Flared Quarry 

Heil 


eee 15.2 cu. yds., struck 


Construction: 4” steel plate shell bottom; 4%” sides; 
header; wear and side bevel plates; canopy. 
3” x 7.1 Ib. channels between floor plates either side 
of a 2” edge-grain hardwood middle section filler. 


Body Equipment: (for std. and opt. bodies) : (9) 4” x6” 
alloy wear bars; rock ejectors; horizontal bolsters (3 per 
side) ; canopy toe board; rock guards over tires; canopy, 
loose for export shipment. (for std. body): welded-on 
side boards; exhaust heating connections. 


CHASSIS EQUIPMENT: Air starting, Ingersoll-Rand 
SHP; Tachograph, Wagner “BB” (24 hour chart 0-3500 
r.p.m.) in place of standard Tachometer; Wig-Wag low 
air pressure indicator; hand contro! valve to operate 
rear service brakes; front wheel brake limiting valve; 
25,000 B.T.U. hot water cab heater with defrosters; 
windshield fan mounted on windshield header; hub- 
odometer; engine chrome cylinder liners and stellite 
inlet valve seats; insulating dash mat; fender to bumper 
treads; air operated radiator shutter ; air operated Thermo- 
controlled radiator fan hub; speedometer; back-up light; 
hydraulic jack, 30-ton; spare rims. 
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Powered by either a 300 or 335-horsepower engine. 
this 30-ton, six-wheel dumper has what it takes for 
off-highway operation in mines, quarries and earth- 
moving projects. Smooth application of power to 
its balanced, four-wheel drive bogie is obtained 
by an air-assisted clutch and overgear transmission 
with two-speed compound or torque converter. 


clock hauling. 


Convenient location of controls, 
column, hydraulic steering booster, and extreme 
left driver position give easy and efficient handling. 
Best materials, precision manufacture, and spe- 
cially engineered components make the LRSW 
capable of withstanding the toughest ’round-the- 


angle steering 


CONDENSED SPECIFICATIONS 


STANDARD EQUIPMENT 


DIMENSIONS: 

Platform. 14’ 114%’ 
Overall Width 11’ 2%” 
29' 2% 
Overall Height (Body Raised) 24’ 10” 
Turning Circle Diam. 

(To outside edge of tire)... 78’ 
Weight (chassis, & 60,000 I bs. 
ENGINE (Diesel): 

Number of cylinders ......... 6 
5%” x 6” 
Piston displacement, cu. in. . 143 
Brake horsepower (@ 2100 r.p. m. (gov.) . 300 
Max. torque@ 1500r.p.m. ...... 818 lb.-ft. 
CLUTCH: 
Mack two-plate, dry 
Area of engagement, sq. in. . . 416 
Manual, with air assist 
ELECTRICAL SYSTEM: 
Voltage and capacity ..... 12V., 50 Amp. with 24 
V., starting 

TRANSMISSION: 
Mack two-lever, Duplex 
No. of speeds, forward. . . . Eight 

reverse. . . . Two 
FRONT AXLE: 
Type. . . . Mack Reversed-Elliott, drop-forged I-beam 
BOGIE: 
Mack Planidrive 


Final drive, type 


. . . Four-wheel, planetary 
Inter-axle differential, type . 


Mack concentric cam and 

plunger Power Divider 
a Mack Dual Reduction 


wmiA C K 


BRAKES: 

Type and actuation. . Internal ta inclosed, air 
17%” x5” x ¥ 

Rear, size 20” x 7" x 

FRAME: 

Type |-beam, wide flange 

Material . Alloy steel 


13.6’ x8” with 4” web and top 
flange, 74” bottom flange 


Side-members, size 


Section modulus 84.5 per rail 
SPRINGS: 
Type, front . . Semi-elliptic 
rear. . Semi-elliptic, inverted 


Suspension, Mack . . . . Rubber Shock Insulators 
SHOCK ABSORBERS, FRONT: 


Front Rear 
Size .. 14,00-24 (20P) 16.00-25 (20P) 


STEERING GEAR: 
Power steering assist 


CAB: 

Type . . Heavy-duty off-highway, closed, all-steel, 
welded. Offset 1034” to left of chassis center- 
line provides clear vision for driver to rear. 


CHASSIS EQUIPMENT: Hubodometer ; screen type radi- 
ator guard; front and rear tow pins; air horn; rear view 
mirror, left side; exhaust through hood with in-line 
muffler; channel type front bumper; door in hood side 
for access to oil filler and dip stick ; insulating dash mat; 
wig-wag low air pressure indicator; windshield wipers ; 
stop and tail light; back up light; rim lug wrench and 
handle; automatic radiator shutters. 

HOIST: 

Type—Twin, double- -acting, 10” diameter, hydraulic cylin- 
ders with 40” stroke, 70° dumping angle with power 


Vickers hydraulic booster 


return. 


BODY: 
Make and type 


; . Heil, Rock-scoop end 
Capacity, line of plate 


. 21 cu. yds. 


F- 


Construction: 4%” steel plate shell bottom; 34” sides and 
header; %”’ slope section; %4”’ alloy wear and side bevel 
plates; 4%” canopy. 3” x 7.1 Ib. channels between floor 
plates either side of a 2” edge-grain hardwood middle 
section filler. 


OPTIONAL EQUIPMENT 


ENGINE: 
Make and model . . . . Cummins, NRTO 
Number of cylinders . . . Six 
Piston Displacement cu. in. . . 743 
Brake horsepower (a 

2100 r.p.m. (gov.). . 335 
Max. torque(a 

1500 r.p.m. . . 900 lb.-ft. 
Turbocharger... .. . Turbine, exhaust driven 
TRANSMISSIONS: 


Westinghouse Converter and Mack 4-Speed Transmission. 
Clutch—2-plate, 17”, air actuated. 
Allison Torqmatic Converter and Allison Transmission. 


WHEELS, TIRES: 
Front & rear 
Wheels, type... .......... spoke 
24 


BODY EQUIPMENT: (9) %’x6” alloy wear bars; 1” 
alloy wear plate; rock ejectors; horizontal bolsters (4 per 
side); twin body prop; rock guards over tires; exhaust 
heating connections; canopy, loose (for export shipment). 


CHASSIS EQUIPMENT: Air starting, Ingersoll-Rand 
QHP; chrome cylinder liners and stellite inlet valve seats; 
air operated Thermo-controlled radiator fan hub; Tacho- 
graph, Wagner model “BB” (24 hour chart 0- 3500 RPM) 
in place of standard Tachometer; speedometer; front 
wheel brake limiting valve; alcohol vaporizer; cab insu- 
lated ; exhaust outlet under cab suitable for attachment 
to body for body heating; 25,000 B.T.U. hot water cab 
heater with defrosters; solex glass for windshield ; wind- 
shield fan mounted on windshield header; fender to 
bumper steel treads; two stop-tail lights; 20-ton hydraulic 
jack; spare rim. 
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The 34-ton rated capacity of this super-payload, six- 
wheel dumper assures minimum haulage costs for 
the big earth-moving jobs. Equipped with a 400- 
horsepower engine, four-speed overgear transmission, 
hydraulic torque converter or two-speed compound, 


and a balanced, four-wheel drive bogie, LRVSW’s 
can negotiate severe grades fully loaded. Maneuver- 


y 


ability and ease of handling are facilitated by such 
features as a hydraulic steering booster and air- 
assisted clutch. Heat-treated, stress-proportioned, 
single-unit frame gives the structural stamina need- 
ed to withstand severest operating conditions. All 
these features, and many more, contribute to un- 
matched durability and minimum haulage costs. 


CONDENSED SPECIFICATIONS 


STANDARD EQUIPMENT 


DIMENSIONS: 
11’ 2%” 
11’ 75%” 
Overall Height (Body Raised) ...... a 
Turning Circle Diameter 

(To outside edge of tire)... ..... 78’ 
Weight (chassis, —_— . . 68,000 Ibs. 
. 68,000 Ibs. 

NVH-1200 
Cummins 
Number of cylinders... .... 12 
Bore andstroke. ........ 5%” x6” 
Piston displacement, cu. in... . 1486 
Brake horsepower (@ 

Max. torque@ 1200r.p.m... . . 1,075 lb.-ft. 
Fueltank and location... ... 150 gal., back of cab 
CLUTCH: 
Two-plate, dry 
Area of engagement, sq.in. .. . 5/1 
ELECTRICAL SYSTEM: 
Voltage and capacity. . . . 12 V., 75 Amp 


Generator, make andtype . . Leece-Neville, alternator 


STARTING SYSTEM: 
motor,type...... Air 
Bendix-Westinghouse 
Rating, horsepower... . . 25 


Cold starting aid. . . . . . Ether injection 
TRANSMISSION: 
See Mack selective constant mesh 


No. of speeds, forward . Four 
reverse . One 


CONVERTER: 
Westinghouse 18” 


NAM E 


F OR 


AXLE: 
Type. . . . Mack Reversed-Elliott, drop-forged |-beam 
BOGIE: 
Mack Planidrive 
Final drive, type... . . Four wheel, planetary 


Inter-axle Differential . Mack concentric cam and 


plunger type Power Divider 


Carries ...... . . . Mack Dual Reduction 
Totalratio . ... . 18.18 

BRAKES: 

Type and actuation . — inclosed, air 
Front,size ..... 17%""x x 

Rear,size ..... 20” x7” x 

Hand, size 12” x5” x %” 

FRAME 

|-beam, wide flange 

Material . Alloy steel 


Side- members, size width 8”, 
ange thickness 1”’ 


Section modulus. . . 130.0 per side 

iecciaies, Mack..... Rubber Shock Insulators 
SHOCK ABSORBERS, FRONT: 
= (Lug) Front and Rear: 

WHEELS 
STEERING GEAR 

. Worm and roller 
Power steering assist Vickers hydraulic booster 
CAB: 


Type. . Heavy-duty off-highway, closed, all-steel, 
welded. Offset 10% ”’ to left of chassis center- 
line provides clear vision for driver to rear. 


CHASSIS EQUIPMENT: Screen type radiator guard; 
hubodometer ; front and rear tow pins; air horn; rear view 
mirror, left side; dual exhaust through hood with inline 
mufflers ; channel type front bumper; rim lug wrench and 
handle; door in hood side for access to oil filler and dip 
stick; insulating dash mat; windshield wipers; stop and 
tail light; back up light; automatic radiator shutters. 


HOIST: 

Make & Type Heil, twin, double-acting, outboard 
mounted, four-section telescopic 
cylinder assembly directly con- 
nected to body and chassis through 
a universal joint arrangement to 
provide maximum flexibility. 

Dumping angle . 70° 


BODY: 


Make le Heil Rock, scoop end 
Capacity, lineof plate ..... 24 cu. yds. struck 


Construction: 4” steel plate shell bottom; %” sides and 
header; %” alloy wear and side bevel plates; 4%” front 
slope plate; 4%” canopy. 3’ x 7.1 Ib. channels between 
floor plates either side of a 2” edge-grain hardwood 
middle section filler 


OPTIONAL EQUIPMENT 


TRANSMISSION (in place of 4-Speed and Westinghouse 
Converter): 


Make &Type....... Mack Two-Lever, Duplex 
Speeds Forward. ..... 8 
Speeds Reverse... ... 2 


— (Lug) Front and Rear: 


BODY EQUIPMENT: (9) %” x 6” wear bars over 
standard %4” alloy wear plate; 1” alloy wear plate in 
place of %” alloy wear plate; exhaust heating; rock 
ejectors; rock guards over tires; twin body prop; hori- 
zontal bolsters (5 per side). 


CHASSIS EQUIPMENT: Air operated Thermo-con- 
trolled radiator fan hub; Tachograph, Wagner model 
“BB” (24 hour chart 0-3500RPM) in place of standard 
Tachometer; speedometer; front wheel brake limiting 
valve; alcohol vaporizer; 25,000 B.T.U. hot water cab 
heater with defrosters; solex glass for windshield ; wind- 
shield fan mounted on windshield header; fender to 
bumper steel treads; cab insulated; two stop-tail lights; 
spare rim; 20-ton hydraulic jack. 


TRUCKS 
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only MACK 


gives you features 


MACK-BUILT FRONT AXLES 


Mack’s reversed Elliott, drop-forged I-beam front 

axles are made extra strong for long, trouble-free , a. 
service. Extensive use of heat-treated steels for 
crucial parts means minimum maintenance. ~~» 
Straight tie rod and rugged construction of air- - - 


actuated brake shoes insure top performance. 


MACK-BUILT 2-WHEEL REAR AXLES 


Mack’s two-wheel, rear axle assemblies have an unmatched , 
reputation for durability under strenuous service. The %, 
strongest, most wear-resistant materials are used through- 
out. Dual Reduction, gear-type differential and Mack’s ys ook 
famous planetary gear reduction at the wheel hubs 1 

(Planidrive) provide the smooth distribution of power needed 

for top truck performance. Planetary gears can be ee? eae a if 
serviced or repaired without removing tires or disturbing 

wheel bearing adjustment. 


MACK-BUILT TRANSMISSIONS 


Dependable performance and long life are standard in Mack 
transmissions. Shown here is the heavy-duty overgear 

transmission used for the LRVSW, LRSW, and LVX off- x 
highway dumpers. The four-speed main transmission and two- ji 
speed compound are assembled as a unit to give eight forward AS : ; 
and two reverse speeds. The four-speed main transmission th eee ad f 
without the two-speed compound is offered in combination with ow S 

torque converter. All gears use Mack tetrapoid or quadrapoid WY \— | 
tooth design and are drop-forged and case-hardened .. . gears ‘eter : 
noted for lasting the life of the truck. 


MACK-BUILT 4-WHEEL BALANCED BOGIES 
WITH EXCLUSIVE POWER DIVIDER 


Under the worst conditions of mud, loose Ww). ey 

gravel, or difficult terrain, you get 

maximum pulling power with Mack’s } 

four-wheel drive Balanced Bogies because @ 

power to the wheels with traction. ae... "| i 
Planidrive final reduction gears in all » iS 

four hubs provide needed reduction “Ey Shea | 

without excessively large carriers, HH 
differentials, or axle shafts. Maintenance Ts tH 


j ini 
is reduced to a minimum. Pov 


MACK tirst name 


Mack Trucks, Inc., Plainfield, New Jersey ° in Ca 
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HEAVY-MEDIA SEPARATION 
VESSELS... 


.»». CUT PRODUCTION COSTS 


by offering operating simplicity and minimum maintenance 
requirements throughout your entire processing schedule. 
Available in several sizes Wilmot-OCC H-M Vessels accom- 
modate individual installation requirements either as replace- 
ment units or as parts of newly designed Heavy Media Systems. 
For complete information send for bulletins giving general 
descriptive information of all Wilmot Coal Preparation Equip- 
ment. 


HUNTINGTON, W. VA.: PO Box 1831, Phone JAckson 5 2571 4 
WHITE HAVEN, PA Exec. Offices HAZLETON, PA. 7 ‘ 
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Eight steps of correct SOCKETING 


1. Securely seize and serve with soft wire ties before cutting, 
and have at least two additional seizings placed at a distance 
from the end equal to the length of the basket of the socket. 
2. When the rope is properly seized, take off the end seizing. 

: : - Cut the fiber center back to the seizing, as shown in Fig. 1 
Here's the way to set up reel for unwindin above. Untwist and broom out the wires. See Fig. 2. 


The stock reel should be set up on jacks, so the rope will 3. Clean the wires for the distance they are to be inserted in 
come from the under side of the reel as shown in this picture. the socket. Use benzine, naphtha or gasoline. Then dip the 
wires in commercial muriatic acid, to a depth not greater 
than % of the cleaned length of wire. Keep them immersed 
for 30 seconds to 1 minute, or until the acid has thoroughly 
cleaned each wire. Be sure acid does not contact any other 
portion of the rope. 


Follow these steps for PROPER SEIZING 
Since practically all wire ropes today are preformed, we 
suggest that when cutting you put only one seizing on each 


This reel is set up 
right 

Unwinding has started, and 
the reel is spinning faster than 
the rope is being pulled off. 
But because it’s coming from 
the under side of the reel, the 
rope is simply loosening on 
the reel, with no damage. 


This reel is set up 


wrong 


The rope is coming from the 
top of the reel and forming 
loops as the reel over-runs. 
These loops are likely to 
form kinks and dog-legs, 
which can be ruinous to 
rope life. 


side of the cut. 

When cutting ordinary ropes, thoroughly seize (bind, serve 
or tie) so there will be no misplacement or relative move- 
ment of strands. For most ropes, other than preformed, 
three seizings should be used on each side of the cut. Four 
seizings on each side are required for a lang lay rope, or 
any rope having an independent wire rope core or a wire 
strand core. Four seizings are also needed for all 18x7 
ropes, and all ropes larger than 1” diameter. 


Tuffy Special Wire Ropes are tailored to special use. Ordering is easy: 
i Tuffy Scraper Rope 


It’s flexible enough to withstand sharp 
bends, yet stiff enough to resist looping 
and kinking when slack. Moves more 
yardage per foot because it’s specially 
built to take the beating of drum-crushing 
abuse. 


Z 


Tuffy Dragline Rope r 


Constructed to give you maximum abra- 
sive resistance with super flexibility. 
Rides smoothly on grooves, hugs the 
drum when casting for full load. Con- 
sistently dependable in handling any ma- 
terial — wet or dry dirt, sand, gravel, 4 
rock, cement or minerals, 
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Watch your steps 


when you unwind, seize, clip, socket and reeve wire rope 


RIGHT WAY & greatest rope strength 


4. Dip the wires in boiling water containing a small amount 
of soda, to neutralize the acid. 


5. Place a temporary tie wire over the ends of the cleaned 
wire (see Fig. 3). Be careful not to get the cleaned wires 
greasy or oily. 

6. Insert the rope end into bottom of socket. Remove tem- 
porary tie wire. 

7. Holding the rope vertically in a vise, set the socket so that 
the wires are flush with top of the socket basket and seal 
the bottom with putty or clay (Fig. 4). Pour in among the 
wires about 1% teaspoon of sal ammoniac crystals. 


8. Pour sialon zine into the basket to fill (Fig. 5). When 
zine is solidified, remove seal. Socketing is complete as 
shown in Fig. 6 


REEVING 


Reeving ropes through the sheaves 
multiplies the number of parts support- 
ing the load. The lead line to the drum 
carries the weight of the load lifted, 
divided by the number of parts, plus the 


accumulation of friction on all sheaves. 
: ¢ The fitting you use on wire rope can handicap it or enable 
Here’s how to count the number o it to work at full efficiency. Fittings which derive holding 
parts the power from crimping action are harmful to the rope. 
aginar r arts o e 
Shown here is a clamp that has no wrong side—can be put 
g : on either way. It snugly saddles the rope, grips larger sur- 


The efficiency of reeving systems face area in such a way that loads are carried almost 
| ranging from one to eight parts Is solely by friction rather than by crimping action. Combined 
| TRAVELING BLOCK shown in charts which Union Wire Rope in its two parts is a thimble and the parts are interlocking 
' engineers make available to users. to prevent collapse of the thimble and to eliminate all 
i shear on the bolts. 


y | Just say Tuffy give length and size, and forget complicated specifications. 


Tuffy Slings and Hoist Lines | 


Here’s the team that does a topflight job 
with every type of materials handling. 


Ready Help in Your Wire Rope Problems... 
ASK YOUR UNION DISTRIBUTOR 


i Tuffy Slings are made of a patented, 


machine-braided fabric; stays extra flexible; 
can’t be hurt seriously by knotting or 
kinking. Tuffy Hoist Line is a special con- 
struction of super flexibility and toughness. 


Tuffy Dozer Rope 


Constructed to give you longer service life 
with less downtime. 150’ reels of 42” or 
9/16” mounted on your dozers allow you to 
cut-off worn sections without wasting good 
rope. Put Tuffy Dozer Rope on the job and 
watch costs go down! 


Whether your wire rope need is a scheduled replacement or 
emergency requirement, your Union distributor is ready with 
“right-now” service. He keeps complete warehouse stocks of 
Union standard constructions and the Tuffy special purpose 
ropes. And he’s backed by immediate service from his nearby 
Union Wire Rope depot. 

If it isn’t rope you need, but advice on a wire rope problem, 
he’s just as ready to help. Just say the word! 


If you don’t know him already, see your classified telephone 
directory, under Wire Ropes or Slings. 


Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand 
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Attaching by CLIPPING 
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Wrong Way: clips reversed 
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2144 Manchester Avenue, Kansas City 26, Mo. 
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In their operations as high as 13000 feet in the Peruvian 
Andes at Toquepala, Peru, Southern Peru Copper is 
using P&H Electric Shovels. Their maximum availability 
and minimum maintenance are vital to high production. 
In addition to 10 P&H Model 1800 machines, Southern Peru 
Copper has purchased 23 P&H diesel powered excavators. 


Only P&H Electric Shovels have these outstanding 
exclusive features. 


MAGNETORQUE®. .. the electro-magnetic type cou- 
pling that transmits power from the hoist motor to the 
dipper for faster action, eliminating shock and impact 
to the hoist gear train and motor. Response is imme- 
diate to varying load conditions. 


ELECTRONIC CONTROLS... providing the fastest 
action of any type of control available on electric 
shovels. All motions are smoother, resulting in consist- 
ently higher output. 

Whether it’s big P&H Electric Shovels from 314 
through 8 cu. yds., or smaller P&H excavators, it will 
pay you to choose from the P&H complete line. PeH 
offers single source responsibility for all your open pit 
mining needs. 


HARNISCHE 


CONSTRUCTION & MINING DIVISION 
Milwaukee 46, Wisconsin 
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STRAIGHT TRAMMING ... CLEAN BOTTOM 


Smooth hydraulic tramming controlled by flow divider 
distributes power evenly to wide, self-cleaning treads 
for precise control of straight tramming and turning. 
Lower trim chain leaves smooth, wide bottom. 
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THEJOY 


EXCELLENT FACE PATTERN ...GOOD ROOF 


Notice how the boring arms and trim chains break coal 
from the face for good size consist. Arched sides and 
smooth trimming of roof gives good roof control. . 
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TWIN BORING MINER 


advances 2 feet per minute in a 


EXTREMELY FLEXIBLE 


There are two separate trim chains. 
The photograph shows the machine 
in the fully contracted position used 
for tramming. The orange line indi- 
cates the expanded position used 
for mining. The black line shows 
how the top trim chain may be 
raised or lowered 12 inches while 
mining for instantaneous control of 
cutting height to follow any seam. 

Two sets of mechanically adjusted 
boring arms provide boring diam- 
eters of 72”, 76”, 80’’and 84”. Thus 
the one machine can be adjusted 
to meet several mining heights. 


7 foot seam... mines 8 tons per minute 


Here’s the Joy full-face continuous miner that does 
any job underground—development work, driv- 
ing entries, headings, mining rooms and ex- 
tracting pillars. This versatility is combined 
with a very high mining rate. 

The rate of advance of a full face miner is 
largely dependent on the weight of the machine 
and the power driving it. The Joy Twin Borer 
weighs 40 tons and has a total of 260 horse- 
power. This weight and horsepower is supported 
on wide treads so that ground pressure is kept 
at a low 23 psi. Result . . . unequalled advance 
through the most difficult seams. 

EXTREMELY VERSATILE—Boring pattern is easily 
changed from 6G ft. to 8 ft. high—from 12 ft. to 


WSW CL 6727-167 


13 ft. wide or two other sizes in between. The top 
cutter chain can be moved 12” up or down while 
mining to follow undulating seams or changing 
seam thicknesses. 

SIMPLE MAINTENANCE—AII gear cases, trans- 
missions and electrical controls are mounted on 
the outside of the machine frame. All clutches are 
the protective slip type. 

THESE ADVANTAGES add up to high tons per 
man and low cost per ton, shift after shift. Talk 
to a Joy engineer about putting a Joy Twin 
Borer to work for you. Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pa. In Canada: Joy 
Manufacturing Company (Canada) Limited, 
Galt, Ontario. 
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J QYeourrment FOR MINING...FOR ALL INDUSTRY 


CONTINUOUS MINERS, MOBILE LOADERS, SHUTTLE CARS, COAL CUTTERS, CUTTING MACHINE TRUCKS, COAL DRILLS, CONVEYORS, TIMBER 
SETTERS, SHUTTLE CAR ELEVATORS, BELT FEEDERS, FANS, BITS, PORTABLE BLOWERS, COMPRESSORS ROCK DRILLS, HOISTS, CORE DRILLS 


Page 57 


| 
| 
| 
\ 2 


For drifters, sinkers and stopers . . . 


w TIMKEN threaded carbide bit 


¥ 


AY, 


Has 5 new features to lower your cost per foot-of-hole 


5 front holes clear chips faster. Water shoots directly 
forward with more velocity against the face, washing 
chips to the rear faster. Center plug is dropped deeper 
for freer cutting action, less drag. New frontal design 
cuts your cost per foot-of-hole. 


Deeper, wider clearance between the wings works 
with five front holes to speed chip removal. Extra clear- 
ance permits water to carry chips away faster from the 
cutting face. Faster chip flow speeds drilling, increases 
efficiency. You get lower cost per foot-of-hole. 


Deeper undercut under the heel provides even freer 
passage for washed-back chips. It reduces bit drag, in- 
creases bit life. This new feature, plus redesigned heav- 
ier wing, helps speed your drilling, /owers your cost per 


foot-of-hole. 


Wear-resistant carbides give the new Timken® bit 
longer life. These special analysis carbides resist wear 
better, provide added shock-resistance. They can be 
reconditioned many times. Bit gives longer service life, 
you get lower cost per foot-of-hole. 


Improved thread contact reduces breakage. You 
get longer bit life, /ower cost per foot-of-hole. Write today 
for free brochure. The Timken Roller Bearing 
Company, Rock Bit Division, Canton 6, Ohio. Cable: 
**TIMROSCO”’. 


THERE’S A TIMKEN BIT FOR EVERY JOB... 
EVERY DRILLING CONDITION 


TIMKEN NEW TIMKEN 
MULTI-USE BIT TAPERED 
SOCKET BIT 


With correct, 


controlled re- For air-leg drills and 
conditioning, light stoping. Re- 
gives lowest movable for full steel 
cost per foot- life, tapered for 
of-hole when more secure union. 
full increments Same new frontal 
of steel are features as threaded 
used, bit. 


IMKEN REMOVABLE ROCK BITS 


TRADE-MARK REG. U. S. PAT. OFF. 
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EDITORIALS 


ROBERT W. VAN EVERA, Editor 


OCTOBER, 1957 


At Salt Lake City last month the 
problems of the mining industry 


received careful attention from 
leaders of all branches of the mining 
industry. Their considered 
views, as unanimously adopted at 
the convention sessions, are 
summarized in the Declaration of 
Policy presented on pages 75 to 
81 of this issue. We commend this 
statement to our readers and to 
those in our Government concerned 
with national mineral policies 
and the maintenance of a healthy 


domestic mining industry. 
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This 14-in. pit pump with 42 in. diameter impeller is driven by a 600-hp, 

495-rpm motor. Note that only the motor and pump are on the sled; 

the switch gear is housed on a separate sled and joined by rubber 

covered cable to the motor. In the foreqround the high pressure water 

line branches to the three quns and supplies sealing and flushing water 
to the pit pump 


Hydraulic Transportation 


OF PHOSPHATE ORE 


By C. V. O. HUGHES 


Assistant Manager 
Virginia-Carolina Chemical Co. 
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C. V. O. Hughes is a mining engineer, 


trained at Columbia University. He has 
worked in Pennsylvania steel mills, in 
consulting work in New York, in the Mis- 
souri lead mines, and in California, Ore- 
gon, Nevada and Washington as a miner 
and processor of nonmetallics. He joined 
Virginia-Carolina Chemical Corp in 1951. 


various 
pipeline 
has received increasing attention in 


of 
minerals by pump and 


recent years. Plans have been made 
to pump limestone slurry in South 
America, and coal in the northeastern 
United States, over long distances. A 
70-mile-long pump and pipe line sys- 
tem has recently been built on the 
Utah - Colorado border, to transport 
gilsonite from the mine to the process- 
ing plant. 

In the Southeast, hydraulic trans- 
portation has already found extensive 
use. Probably the abundance of wa- 
ter, and the absence of serious freez- 
ing problems, has speeded the devel- 
opment of pipeline transportation in 
this area. Clays in Georgia are 
pumped over long distances; in Flo- 


Favorable costs justify hydr 
for digging and 


rida, ilmenite-zircon sands and phos- 
phate-bearing matrix are pumped on 
a large scale. 

This article is concerned with the 
transportation of phosphatic raw ma- 
terial (locally called “matrix”) in cen- 
tral Florida. In this area, about 30,- 
000,000 long tons of matrix is pumped 
from the pits to the processing plants 
each year. The average pumping dis- 
tance is probably about two miles, but 
some of the matrix is pumped as much 
as five miles. 

This central Florida mining field is 
called the “land pebble” area. It is 
in Polk and Hillsborough Counties, 
about 20 to 40 miles east of Tampa. 
Shipments of phosphate concentrates 
from this area total about 10,000,000 
long tons per year. The concentrates 
are chiefly fluorapatite; the average 
P.O; content is about 33 percent. 

The phosphatic concentrates are 
separated from the waste material in 
two ways: (1) By washing and scrub- 
bing, followed by screening, and (2) 
by flotation of the undersize from the 
washing-scrubbing-screening process. 
Since both separations are wet meth- 
ods, the use of hydraulic transporta- 
tion prior to separation is in no way 


objectionable; in fact, it probably is 
useful in soaking and blunging the 
material prior to washing and scrub- 
bing. 

Eight major companies mine and 
process phosphate rock in the central 


Florida land pebble area. Virginia- 
Carolina Chemical Corp. is one of the 
major producers. V-C operates two 
mines—Homeland and Clear Springs 
—two washers, and two flotation 
plants. Central processing facilities 
are at Nichols, where the company 
carries on drying, grinding and cal- 
cining, and operates an electric fur- 
nace making elemental phosphorus, a 
triple superphosphate plant, and an 
ordinary superphosphate and complete 
fertilizer plant. 

At the two mines, the two main 
digging machines are 17 cu yd drag- 
lines capable of averaging 1100 cu yd 
per hour of digging. These are sup- 
plemented by two 8 cu yd draglines 
for auxiliary digging. The draglines 
strip the overburden and backfill it 
into the mined-out previous cut. They 
lift the matrix up to ground level and 
place it in a “well,” from where it is 
hydraulicked to the suction of the pit 
pump. 


Phosphate washer-matrix is pumped to the top of this washer, and goes over screens and through log washers. The 
screened-out "washer rock" (all plus 14 mesh) ends up in the catenary bottom bins, and then comes out over the railroad track 
on the inclined conveyor. The undersize (minus 14 mesh) ends up in a slurry in the cylindrical tank seen at extreme left fore- 


ground 
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a 
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Hydraulicking 

Hydraulic transportation begins 
with the pit pump, but it is in order 
to say a word about the hydraulicking. 
The matrix is cut up and slurried by 
high-pressure water from hydraulick- 
ing monitors (“guns” is the term used 
locally). Water pressure at nozzles 
is usually 120 to 130 psi, but may be 
as low as 100 psi or as high as 170 psi. 
Generally one or two guns, with 2% 
or 3-in. nozzles are used for slurrying 
the matrix. Another gun is used to 
break up large chunks that cannot 
pass through a grizzly protecting the 
pit pump’s suction. 


Dredge-Type Pumps Used 

The grizzly bars are spaced so that 
the maximum size rock reaching the 
pit pump is about six in. However, 
some of the rocks pumped may be as 
large as nine in. in one dimension. 
The size of the largest rock to be 
pumped dictates both the eye opening 
of the impeller and the clearance 
shroud-to-shroud of the impeller. 

As a result of the clearance limita- 
tions, the dredge-type pumps used for 
pumping matrix must be so roomy 
internally that their maximum effi- 
ciency point is substantially above the 
volume normally pumped _ through 
them. In addition, their vane design 
is a compromise between what is 
needed to develop pressure in a fluid 
and what is needed to sling solids to- 
ward the discharge. 

The dredge pump (or “rock pump”) 
is therefore inherently not a_ high- 
efficiency pump. The impeller eye is 
too open; the internal roominess is too 
great for the volume of fluid being 
pumped; and the vanes are too steep 
for high efficiency. Nevertheless, a 
well-designed dredge pump can attain 
as much as 75 percent efficiency on 


mat-ix. 


back of the middle hydraulicking gun. 


Three streams of high-pressure water are being directed at a pile of phosphate 
The grizzly, screening out oversize rocks, is partly submerged and just in 
The: suction pipe of the pit pump is seen 


Actuated by water pressure, this remote controlled hydraulicking gun 


permits the operator to get in out of bad weather, and to move his 
gun more easily and to better effect 


clear water pumping, if loaded to ca- 
pacity. 

Ruggedness and rigidity, abrasion 
resistance, and the ability to move 
high percentages of solids are prime 
characteristics needed in the dredge- 
type pump. Given these prime char- 
acteristics, then the two operating 
features most desired are minimum 


power costs and minimum repair 
costs. 

System Components 
In any hydraulic transportation 


system, there are three distinct 
sources of expense: (1) Preparing the 
material for pumping, (2) pumping 
(including power costs and repair 
costs) and (3) the pipeline (including 


just in back of the man on the middle gun 
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initial installation and replacement 
due to wear). While the pump is the 
heart of the system, it is by no means 
the only major source of expense. 

The mode of preparing the solids 
for transportation in central Florida 
is to “cut up” the sandy-clayey phos- 
phate matrix with high-pressure wa- 
ter. This is possible because the ma- 
terial is poorly consolidated, with rela- 
tively few hard lumps or rocks too big 
to pump. No crushing is required; it 
is necessary only to screen out and 
discard the infrequent overly-large 
rocks. 

The costs of preparing for pumping 
in this manner come from putting the 
gunning water under pressure, from 
transporting the gunning water to the 
point of use, and from the labor and 
equipment necessary to direct and con- 
trol the gunning water for most ef- 
fective use. “Most effective use” means 
getting the highest possible solids con- 
tent in the slurry, maintaining mini- 
mum variation in slurry volume and 
solids content, and keeping the amount 
of large chunks to a minimum. 

The pumps, in Florida phosphate 
practice, are usually 14-in. dredge 
pumps with 39 to 42-in. diameter im- 
pellers. Some 16-in. pumps are also 
used. The pumps are made of pump 
iron, or high-Brinell Meehanite, or Ni- 
Hard, or high chrome iron. They are 
driven by 500 to 800-hp wound-rotor 
induction motors, and their speed can 
be controlled. Full load speed is ei- 
ther 585 rpm or 495 rpm, depending 
on whether the driving motor is 12 
pole or 14 pole. 

The pipeline for transporting matrix 
is generally 16 in. OD; it is usually 
either spiral-weld or seamless con- 
struction. Some Naylor pipe is also 
used. Wall thickness is % in. or %& 
in. The pipe is designated as “abra- 
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sion resistant”; it owes this hardness 
more to cold-working than to analysis. 
Joints of pipe have been 40 ft long, 
but may in future be 50 ft long. They 
are commonly joined together by bolt- 
ing of flanges welded on the ends of 
the pipe joints. Dresser couplings 
and Victaulic couplings are also used. 

This completes a general descrip- 
tion of the component parts of a 
hydraulic transportation system. In 
the usual Florida setups, about 4000 
gpm to 6000 gpm of hydraulicking 
water are used. This water will cut 
up about 600 to 1000 tph of solids, 
and the resultant slurry will then 
amount to about 6000 to 7000 gpm— 
possibly as much as 8000 gpm at 
times. 

With this general description of 
system components and of size of 
setups in mind, the details of the in- 
dividual components can be better un- 
derstood. It will be clearest if we 
take a specific example and follow it 
through the preparation for trans- 
portation, the pumping, and the pipe- 
line. 


Preparation for Transportation 

As explained, preparation for pump- 
ing is by hydraulicking. The hydrau- 
licking requires a pressure pump, a 
water pipeline, a gunning setup, and 
labor. Typical initial costs may be 
$10,000 for pumps, sump, motors and 
switches; $40,000 for a mile of 24 in. 
diameter water pipe installed; and 
$15,000 for a gunning setup. Other 
incidentals may make the total cost 
just about $100,000. If a ten-year life 
is figured, the cost of the initial setup 
is about $10,000 per year. Cost of 
maintenance and repair is not great— 
possibly less than $5,000 per year. 
This does not include operational re- 
routing of the water pipeline. 

Power costs for the pressurizing of 
the water should be on the basis of 
5000 gpm at 460 ft of head. Allowing 
80 percent efficiency for the pump and 
90 percent for the motor and trans- 
mission line, this figures at a power 
consumption slightly over 800 hp. It 
is customary to use $0.01 per hp-hr 
as a round figure taking into account 
initial power cost plus transforming 
and distribution costs. On this basis, 
the energy cost of pressurizing the 
water is $8 per hour. 

The $15,000 per year for installa- 
tion and upkeep of the preparation 
system may be reduced to about $2.50 
per operating hour. This is on the 
basis of 6000 operating hours per year 
—a conservative figure. The com- 
bined cost of installation, upkeep and 
power then becomes $2.50 plus $8, or 
$10.50 per hour. 

To this must be added labor of cut- 
ting up the material for pumping. 
This involves either two or three men, 
depending on the setup. Taking it as 
three men, the cost may be about 
$5.50 per hour including payroll taxes 
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and insurance. This brings the total 
cost of the preparation step to about 
$16 per hour. 

Let us assume that the material 
being moved averages 600 short tons 
per hour. This is a quite conserva- 
tive figure for Florida phosphate prac- 
tice, since some of the material han- 
dling reaches and may even exceed an 
average of 1000 short tons per hour. 
But, using the figure of 600 short 
tons, with an hourly cost of $16, the 
preparation step may cost about $0.027 
per ton. 

Pumping 

For the purpose of uniformity, the 
material being handled will still be 
considered as 600 short tons per hour. 
In the pumping step there are initial 
cost of pump stations, cost of power, 
cost of maintenance and repair, and 
cost of operating labor. These costs 
should be expressed on the basis of a 
ton-mile, since in total they will of 
course increase not only with number 
of tons pumped, but with distance 
pumped. 

It may be easiest to examine the 
pumping cost by examining first what 
it takes to pump 600 tph of solids. 
Let us start with the basic thought 
that the pipeline is 16 in. OD. Within 
this pipeline there must be maintained 
a certain minimum velocity to keep 
the solids in suspension. This mini- 
mum velocity, inside the 16-in. pipe, 
determines the minimum volume of 
slurry that the pumps must handle. 

The minimum velocity may be as 
low as ten ft per sec where the solids 
do not contain too much coarse mate- 
rial, and where they are not too defi- 
cient in fines. Some designers prefer 
to use a minimum velocity of 12 ft 
per sec where much coarse material 
is present. And in extreme cases, 
velocities of 14 ft per sec and more 
are used. 

To illustrate the pumping needs, 
and to evaluate the general magnitude 
of pumping costs, two examples of 
pumping 600 tph will be considered. 
One example will be at 6000 gpm of 
slurry, giving an average line velocity 
of about 10.5 ft per sec in a 16 in. OD 
pipe. The other example will be at 
7000 gpm of slurry, giving an average 
line velocity of about 12.3 ft per sec 
in a 16 in. OD pipe. 

At 6000 gpm of slurry, and assum- 
ing an average specific gravity of 2.4 
(phosphate, sand and clay) for the 
solids, 5000 gpm of hydraulicking wa- 
ter will be needed. The other 1000 
gpm of volume will be occupied by 
the solids. The solids content will be 
32.4 percent by weight, and the ap- 
parent specific gravity of the slurry 
will be 1.233. 

The friction loss per 1000 ft of pipe 
is given as 35.6 ft of head for a 16 in. 
OD pipe, where 6000 gpm of clear wa- 
ter are pumped, and where the Wil- 
liams and Hazen coefficient for the 


pipe is 100. (This is for a %-in. wall 
pipe, but it is slightly on the con- 
servative side to use this.) Actually 
the W. & H. constant is not 100 for 
steel pipe, but also the friction loss 
with slurry is greater than with clear 
water. Combining these two correc- 
tions, only 78 percent of the above- 
mentioned loss is used. 

This is a correction based partly on 
experience and partly on empirical 
formula. The writer will not attempt 
to defend it in detail. It will suffice 
to say that it fits reasonably well with 
actual measurements in most cases of 
Florida phosphate pumping. 

The 78 percent correction gives a 
calculated friction head loss of 27.8 
ft per 1000 ft of pipe for 6000 gpm. 
This means that horsepower loss in 
the fluid is 51.9 hp per 1000 ft. Al- 
lowing 65 percent efficiency for the 
pump and 90 percent efficiency for the 
motor and transmission line, it will 
take 88.7 hp of electrical energy to 
put the 51.9 hp into the slurry for 
each 1000 ft of pipe. 

For each mile of pipe, this means 
88.7 x 5.28, or 468.3 hp per mile. At 
600 tph, this means 0.78 hp-hr per 
ton mile. Using again the figure of 
$0.01 per hp-hr, the cost is $0.0078 for 
electric energy per ton mile. 

Now going to the 7000 gpm of slurry 
carrying 600 tph of solids, costs are 
higher because of the greater volume 
being pumped. In this slurry 6000 
gpm of hydraulicking water will be 
needed. Again the solids will occupy 
a space equivalent to 1000 gpm. The 
solids content of the slurry will be 
28.5 percent. The apparent specific 
gravity of the slurry will be 1.200. 

The tabulated friction head loss for 
7000 gpm in 1000 ft of 16 in. OD pipe 
is 47.3 ft. Applying the factor of 
78 percent to this, the probable loss is 
36.9 ft per 1000 ft for slurry in a 
steel pipe. This means that the horse- 
power loss in the fluid is 78.2 hp per 
1000 ft of pipe. At 65 percent effi- 
ciency for the pump and 90 percent 
for the electrical side, 133.7 hp of 
electrical energy is consumed per 1000 
ft of pipe. 

For a mile of pipe, the electrical 
energy consumed is 133.7 x 5.28, or 
705.9 hp. At 600 tph of solids, and at 
$0.01 per hp-hr, the energy cost is 
$0.0118 per ton mile. 

The above comparisons show that 
the energy cost can rise from $0.0078 
to $0.0118 per ton mile with the addi- 
tion of 1000 gpm of water. The per- 
cent solids has dropped only from 
32.4 percent to 28.5 percent, and yet 
the electrical energy cost per ton mile 
has risen over 50 percent. This dem- 
onstrates the importance of maintain- 
ing maximum percent solids in the 
slurry. 

It is claimed that some Florida phos- 
phate is pumped at 45 percent solids. 
This may be so; the writer prefers to 
consider an average of 40 percent 
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tion. Adding to this the $0.005 per 
ton for labor, the total comes to $0.032 
per ton for two miles of transpor- 
tation. And, bringing forward the 
$0.027 per ton for preparation prior 
to pumping, the total would become 
$0.059 per ton for the costs of prep- 
aration followed by two miles of 
pumping. 
Pipeline 

The above analyses of preparation 
for pumping, and of pumping, have 
not yet included the pipeline costs. 
These are relatively simple to com- 
pute. A 16 in. OD pipeline, delivered 
with couplings, and installed in place, 
will cost about $35,000 to $40,000 per 
mile. The variation in costs will be 
due to different wall thickness (14 in. 
or 54g in.) and to variation in the ter- 
rain over which the pipe is laid. 

One pipe company’s tests of Florida 
phosphate field conditions shows that 
as much as 8,000,000 to 10,000,000 
tons of material can be put through 
a 16 in. OD pipe before the pipe is 
worn out. These tests were based on 
rotating the pipe periodically. The 
most practical rotation was through 


A 14 by 42 in. dredge type pump, located almost a mile from the pit pump, 


boosts the pressure so as to transport the solids-water mixture another mile or 
more. The discharge line is seen going into the distance. The suction line is 


buried for added stability. 


solids as a reasonable goal for good 
performance. 

At 40 percent solids, the 6000 gpm 
of slurry could have carried 784 tph 
of solids. Electrical energy required 
would have risen only to 495.3 hp per 
mile of pipeline. Cost per ton mile 
would have dropped to $0.0063 for 
electrical energy. 

At 40 percent solids, the 7000 gpm 
of slurry could have carried 914 tph 
of solids. Electrical energy required 
would have risen to 767.2 hp per mile 
of pipeline. Cost per ton mile would 
have dropped to $0.0084 for electrical 
energy. 

Summarizing the above, at about 
ten ft per sec minimum velocity, en- 
ergy cost per ton mile may vary from 
six to eight mills. At about 12 ft per 
sec minimum velocity, cost per ton 
mile may vary from eight to twelve 
mills. It may be reasonable to say 
that energy cost might round off at 
about one cent per ton mile, with 
good practice being below this, and 
poor practice above it. 

With the energy cost analysis over, 
it may be well to look at the pumps 
themselves. Remembering that the 
horsepower required per mile was 
from 468 to 767, it is seen that just 
about one pump per mile is required. 
For the usual Florida phosphate pump 
is powered with a 500 to 800 hp motor, 
and this nearly exactly matches the 
468 to 767 hp requirement per mile of 
pipeline. 

One pumping station with 14-in. 
dredge pump may cost about $45,000 
or $50,000. This covers pump, motor, 
base, sled (under base), switch gear, 
speed controls, and house. A solids- 
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handling pump wears fairly rapidly, 
depending on the material it is made 
of and on the abrasiveness of the 
solids being pumped. Maintenance 
and repairs may exceed $5000 per 
year; if there is much electrical trou- 
ble as well, they may reach $10,000 
per pump per year. 

If repairs go appreciably above $10,- 
000 per pump station per year, one 
of two things may be at fault. Either 
someone has blundered in selecting 
the pump and electrical equipment, or 
there is a serious deficiency in the 
organization of the maintenance and 
repair work. 

If the pump station cost is spread 
over ten years, the yearly charge will 
be about $5000. Repairs and mainte- 
nance may bring this to a total some- 
what above $10,000 per year. At 
6000 operating hours per year, this 
might be close to $2 per hour. And 
at 600 tph, the cost would be $0.0033 
per ton mile for the pumps and their 
repairs. 

One man can control the entire pipe- 
line. In some setups this is only part 
of his duties. In others it is a full- 
time job, and some supervision must 
in addition be charged. It may be fair 
to average the overall picture at $3 
per hour for pump operating labor. 
At 600 tph, the cost would be $0.005 
per ton. 

The electrical energy cost was 
rounded off at $0.010 per ton mile. 
With $0.0033 per ton mile for pump 
stations and repairs, these two items 
would total $0.0133 per ton mile. As- 
suming an average distance of two 
miles, the cost would be about $0.027 
per ton for two miles of transporta- 


90°, giving four different wearing po- 
sitions. The bottom of the pipe natu- 
rally wears fastest, because the heav- 
iest solids scrape along the bottom, 
making abrasion greatest at this 
point. 

To avoid overoptimism, let us take 
the $40,000 per mile cost for the pipe 
and the 8,000,000-ton ultimate wear 
point. On this basis the cost of pipe 
replacement is $0.005 per ton mile. 
For two miles average distance of 
pumping, the cost would be one cent 
per ton. 

Total Cost Per Ton-6.9 Cents 

This completes the picture of neces- 
sary components for hydraulic trans- 
portation, and gives a reasonably con- 
servative estimate of probable aver- 
age costs. The total cost per ton for 
pumping two miles weuld be 2.7 cents 
for preparation, 3.2 cents for pumping, 
and 1.0 cent for pipeline. This would 
make the total cost per ton 6.9 cents. 

Actual costs are not given here, be- 
cause each company considers its own 
costs confidential. There are differ- 
ences from company to company both 
in character of material pumped, and 
in techniques used for reducing costs 
of power, labor and maintenance. At 
some of the larger operations, the 
costs attained are undoubtedly sub- 
stantially below the standard costs 
outlined in this paper. 

It should be noted that, in the 
analyses above, no mention is made 
of static head. It is assumed that 
pumping is in flat country. If the 
pumping is uphill, energy costs will 
rise in proportion to additional head 
imposed. If pumping is downhill, 
energy costs will decrease, also in 
proportion to the change in total head. 

(Continued on page 108) 
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A Continuous Mining Maintenance System 


Johnstown Coal & Coke Co. is looking for the continuous mining 


machine and system that will require no maintenance. 


Since it 


could find no such “animal,” the company overhauled its existing 
maintenance system—placing emphasis on training, preventive 


maintenance and cost control. 


The results indicate a definite trend 


in reduction of cost and increased production 


FHNHE Johnstown Coal & Coke Co. 
is operating six boring-type con- 
tinuous mining machines in two bitu- 
minous seams—two in the Lower 
Freeport seam in Cambria County, 
Pa., and four in the Sewell seam in 
Nicholas and Webster Counties, W. Va. 
The Lower Freeport seam height 
varies from 42 to 52 in. on one unit, 
and from 34 to 40 in. on the second. 
The roof is extremely varied in strata 
and condition—from sandstone to lam- 
inated sandstone and shale to lami- 
nated shale, from roof needing only 
bolts for support to that requiring ex- 
tensive timbering and cribs in addi- 


tion. The latter results from a condi- 
tion of static pressures caused by 
areas of complete extraction inter- 


spersed with barriers in the “B” or 
Lower Kittanning seam 140 ft below. 
This subjacent seam was pillared as 
recently as 1951. 

Bottom conditions are generally 
good with isolated areas of extremely 
weak shale and fire clay. The gen- 
eral dip of the seam is 714 percent, 
with operations having been conducted 
successfully on plus and minus ten 
percent grades. 

The coal is extremely soft and 
friable, having a grindability of 117. 
Seam penetration may vary up to 33 
in. per minute, yielding an average of 
four tons per minute in 48 in. of coal. 
Penetration is considerably less in lo- 
cal areas with 34 to 38 in. of coal when 
bottom must be cut with the machine 
during the mining operation. 

The Sewell seam conditions are ex- 
tremely variable, from 38 to 44 in. of 
clean coal with hard sandstone roof 
and hard shale bottom to a seam con- 
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By J. H. SHERRARD, 
Chief Engineer 
Johnstown Coal & Coke Co. 
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taining up to eight in. of hard sand- 
stone middle band about 30 in. above 
the floor and 10 to 12 in. of drawslate 
under a laminated shale or massive 
sandstone roof and a medium hard 
floor. Rolling conditions are not un- 
usual at one property and materially 
retard penetration when encountered. 

The grindability of the Sewell coal 
at these properties is from 54 to 80, 
so that penetration is not as rapid as 
in the Lower Freeport. 


Continuous Mining and 
Auxiliary Equipment 

The company employs Jeffrey Col- 
mols. Two machines are Model 76-A 
with hydraulic heads, and four are 
Model 76-AM with mechanical heads. 
The firm has been more successful 
with the obsolete 76-A. 

The Colmols are followed by Joy 
12-BU loading machines of increased 
capacity. This increase was obtained 
by raising coal chain speed by one- 
fifth, doubling the number of flights 
on the chain, extending the sideboards, 
and increasing the surface area of the 
gathering arms. 

Immediate face transportation is 
provided from the 12-BU by Long 
Piggyback Conveyors dumping on 
Long cat-mounted head, 15 in. wide 
chain conveyors travelling at 196 fpm. 
Transportation is then by 30 and 36- 
in. belt conveyors. At one operation 
transportation is by belt to the prepa- 
ration plant, and at the others to cen- 


tral mine car loading points under- 
ground, These are equipped with fully 
automatic Stamler hydraulic car spot- 
ters, with sufficient parallel trackage 
at the loading points to assure con- 
tinuous transportation for the con- 
tinuous face operation. Mine cars are 
five-ton and seven-ton capacity. 
Personnel and supplies are trans- 
ported to the face areas by battery- 
powered tractors and shuttle cars. 
Roof support is by bolting, aug- 
mented by conventional timbering as 
plans and conditions warrant. Both 
hydraulic rotary and pneumatic per- 
cussion drilling is used, the method 
on the individual unit being dictated 
by roof strata. One continuous face 
unit has not yet been supplied with 
bolting equipment. The hydraulic 
units are self-contained types manu- 
factured by J. H. Fletcher and Co., 
one of which is a double head unit 
with one head mounted on a hydro- 
slide. The unit has automatic detent 
controls and is operated by one man, 
with a calculated optimum operating 
capacity in normal shale roof of 130 
bolts (30 in. long) installed in a 
64-hour working shift. The maxi- 
mum actually installed by a single 
operator is 105 in the above time. 
The pneumatic bolters are Cleve- 
land LeRoi S 20 Vac-Nu-Matic stopers 
supplied by 240 cfm and 275 cfm Acme 
Machinery Co. compressors. 
Miscellaneous auxiliary equipment 
includes a self-contained pan trans- 
porter designed and constructed by 
the Long Co. for the Johnstown Coal 
& Coke Co. It is capable of lifting, 
transporting, and positioning 30 ft of 
assembled chainline. It greatly re- 
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duces service time and effort required 
to supply and add pan and chain. 
Dest. Ho. tate shite Schroeder Bros. oil filter buggies are 
a: provided to keep the hydraulic sys- 
tems as free as possible of foreign 
Description of work done this shift 
material. 


Mine Unit 


Underground Power 

Two properties are operated at 275 
volts d-c, and the third at 440 volts 
OF a-c. The design of all new auxiliary 
quantity Part Ko. Parte Description tew | oa| Price Total equipment is requested for the easiest 
conversion from one to the other. 

The d-c power is supplied from 300- 
kw rectifiers and transmitted by at 
least 1000 MCM conductor in positive 
and negative. The maximum distance 
from source is limited to 3500 ft. 

The a-c power supply is developed 
from 2400 volts on the surface, trans- 
formed to 480 volts by 100-kva, 
138.5/277 surface-mounted transfor- 
mers, and transmitted by 500 MCM 
<= conductor. The maximum distance 
from secondary source is set at 25300 
: : : ; 3 ft. In cases of boreholes of extreme 

Repair of is the mechanic depth or seam disturbances causing 

ee ee extended mining beyond 2500 ft, 15- 

kva booster transformers in self-con- 

tained units are inserted in the sys- 

tem at the Colmol nips to increase the 

voltage by ten percent and overcome 
Porm # 2 WEYKLY FECAPITULATION OF CONFIRVING WORE SHEET 

the increased line loss. Minimum 

voltage permitted at the point of 
entry at the Colmol is 445 volts. 


Bote: Attach copy of order for supplies to this resort. 


Time required tc do job: Froa Time: to Tine: Date 


| 


Date | Squipzent Co. to. Down Time} Part fo. Part Description Sew 01a | Supply Costs 


Personnel employed on operating 
shifts are: 

1—Section foreman 

1—Colmol operator 

1—Colmol] operator helper 
1—Joy 12-BU operator 
1—Utility man 
1 or 2—Roof bolters 
Data from the confirming work sheets are transferred to a 1—Section mechanic 
weekly summary form by the chief electrician and forwarded Maintenance and moving shift crews 
to the maintenance superintendent. A portion of this in- commie af: 
formation is posted on Breakdown Elements Records, and 1—Colmol operator 

aids in completing the Equipment Record 


man) 
1—Joy operator 
1—Bolter (utility man) 
1—Mechanic 


con Pillaring Proves Highly Successful 
Unit Mo. Colmol No, 1 76-A Day Month Year The Colmols are operated on full 
production on the first and second 
: shifts. The third shift is used for 
preventive maintenance _and moving 
equipment, with coal being produced 
upon completion of those operations. 
Rearing sect = Under normal favorable conditions, 
Conveyor Idler Shaft 
= rooms and entries are driven 27 ft 
SS wide by three 24-ft runs with Colmol. 
Lett Geer Case Crosseuts are driven 18 ft wide by 
Right Traction Gear Case : : two runs. Main entries are on 65-ft 
Conveyor Lift 196 Anclite ; centers, with crosscuts at 96-ft inter- 
Conveyor Drive Gear Case Compound D, D. : vals in Pennsylvania and 80-ft inter- 
Conveyor Drive Shaft 196 Amolite . vals in West Virginia. 
Read Guides 2 if Development work is driven with 
Left Cat Idler Sprocket : : three adjacent 24-ft runs from right 
| Richt Cat Idler Sprocket ote . to left, having a straight face upon 
Left Cat Drive Sprocket 3 . completion of the third run. The 
Right ~ 


Thorough lubrication with the correct lubricants is an important part of the 
company's preventive maintenance system 


| Form # 1 
| JORNSTOWE COaL & CORE CO. 
| Beaver Run Mine 
Beaverdale, Pe. 
| 
|] 
| 
| 
if 
if 
it 
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bolter is always in the last complete 
run driven and keeping pace with the 
Colmol so that the maximum amount 
of unbolted roof is 9.75 ft wide and 
26 ft long. The portion of that area 
not occupied by the bolter is secured 
by roof jacks and/or safety posts. At 
the end of the third run 18, 24 or 30 
ft of panline is added. 

Development sets are developed 288 
or 320 ft off the mother line setup in 
a seven-entry or nine-entry system. 
Panel entries are driven in sets of 
three or five, depending upon panel 
length, seam height, and roof condi- 
tion. 

Pillar extraction with Colmols has 
been limited in extent by the need of 
rapid development. What pillaring 
has been done has proved highly suc- 
cessful. Rooms are driven on 60-ft 
centers with crosscuts on 80-ft inter- 
vals and 60°. At least one room is 
kept open ahead of extraction to pro- 
vide a second means of egress. Pillars 
are taken only from one side of each 
room to decrease the amount of open 
gob. This is necessitated by fast act- 
ing roof in the Sewell seam and by the 
subjacent mining in the Lower Free- 
port seam. 

Maximum tonnage per 61-hour 
face shift in the Sewell is 832 tons 
per five-man face crew, and for a 
5%-hour face shift in the Lower Free- 
port it is 517 tons per six-man face 
crew. 

Average tonnage in the Sewell has 
been 374.7 tons per six-man face crew, 
and in the two distinct areas of the 
Lower Freeport has been 304 tons and 
216 tons per six-man face crew. 


Maintenance — From the Face 
To the Railroad Car 


Management believes that the basic 
premises of a continuous mining sys- 
tem are that equipment and methods 
will be employed which will assimilate 
into ene process, as nearly as possible, 
all operations necessary to penetrate 
the mineral body as rapidly as pos- 
sible, and that the process used shall 
be uninterrupted in time and sequence. 

It is inclined to concentrate on the 
type of equipment and method of op- 
eration. However, to insure against 
interruption of the process, the com- 
pany must provide a continuous min- 
ing maintenance system from the face 
to the railroad car. That system must 


begin in the minds of the design engi- 
neers of the manufacturing com- 
panies. Our company is aware of 
the design difficulties encountered in 
the development of equipment for un- 
derground operation, especially in low 
and medium-low seams. The con- 
siderations of space, weight, heat dis- 
sipation, power transmission, and 
others must be reckoned with. How- 
ever, with the above the durability of 
units and assemblies and the necessity 
of breakdown repair in the limited 
heights and areas for which the equip- 
ment has been designed must be con- 
sidered of prime importance, and 
every possible advantage of simplicity 
and access must be provided. 

Field-proven failure of assemblies 
must be given immediate design and 
production priority for revision, and 
field-proven success of additions or 
deletions must be expedited by every 
member of the manufacturing com- 
pany involved for incorporation into 
existing operating units. Johnstown 
Coal & Coke is looking for the con- 
tinuous mining machine and system 
that will require no maintenance. Be- 
cause construction and opération of 
equipment has not yet reached that 
point, it was deemed necessary to 
overhaul the firm’s maintenance sys- 
tem, or lack of one. This job is being 
done in conjunction with an industrial 
engineering and training program for 
over-all cost reduction in every de- 
partment in the company. 

The revised system is now in the 
process of being installed, and much 
data is not yet available. However, 
available information indicates a defi- 
nite trend in reduction of maintenance 
cost and supply charges and an in- 
crease in production. 


Organization Revised to Provide 
Unified Effort 

The first consideration was given 
to, and revision made in, the mainte- 
nance organization. The original pro- 
gram was administered and controlled 
by the Operating Department. 

The No. 3 mine is the only one hav- 
ing a supervisor devoting his full time 
to coordinating a mine maintenance 
system. The maintenance at the other 
two properties is directed by the su- 
perintendent and mine foreman along 
with their other duties. A systematic 
company program did not exist. 


The revision or development of the 
maintenance organization was made 
to provide a unified effort of standard 
operations. The two most significant 
changes are the appointment of a 
maintenance superintendent to make 
and administer maintenance policy 
and controls, and the creation of me- 
chanic foremen positions and duties. 
The personnel required to effect the 
training, guidance and control in the 
maintenance system are now present 
in the organization. 


Major Original Deficiencies 

The original maintenance effort pro- 
vided only for oral reporting by me- 
chanics. The only breakdown reports 
were those provided by the section 
foremen to the mine foremen on the 
daily performance reports. There 
were no checks on equipment lubrica- 
tion. There was no method of listing 
the need for preventive maintenance 
underground. There was no sure rec- 
ord of downtime. There was no equip- 
ment examination. There was no cost 
control of mechanics’ labor. There 
was no record of the number or types 
of breakdown occurring on any given 
piece of equipment. There was an 
overabundance of repair parts being 
purchased direct so that only the pur- 
chasing agent had a check on such 
material. Underground supply con- 
trol was inadequate. The deficiencies 
and omissions are almost limitless. 
All did not occur at each property, 
but many were present at most. In 
short, it may be said conservatively 
that the lack of system was frustrat- 
ing to all and eliminated a certain 
amount of profit on each ton of coal 
produced. 

Yet continuous mining equipment 
was placed in operation, and because 
of the efforts and perseverance of op- 
erating management, it met with rela- 
tive success. Individual maintenance 
systems were instituted at the various 
properties, but lack of controls and 
coordination hindered their operation. 

Preventive maintenance was not ef- 
fectively organized. Breakdown re- 
pair was the major function of the 
maintenance personnel. Formal train- 
ing of mechanics was not seriously 
considered. 

Initial preventive maintenance, 
after receipt of the first machine, was 
excellent. A standard list of changes 
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to be made before the equipment is 
taken underground had been compiled. 
Most of it is still in effect, and most 
of it is still needed. There are 19 
major categories of revision, totalling 
approximately 50 revisions in con- 
struction and/or additions. Many of 
these had been suggested by field per- 
sonnel of the manufacturing company. 
The changes had to be made in our 
machine shops, and, it is presumed, 
will continue to be made there if any 
additional 76-AM machines are pur- 
chased. 


System Set Up to Correct Defects 


In order to correct the above de- 
fects, a series of plans and controls 
have been instituted. Generally they 
are to provide maintenance service as 
follows: 

1. Training—to provide competent 
personnel for the operation of 
the system. 

2. Breakdown repair—to provide 
the easiest, most complete, and 
fastest method of restoring 
equipment to operating condition 
during a production shift. 

3. Initial preventive maintenance— 
to make additions or deletions on 
all new or overhauled equipment 
to improve all phases of opera- 
tion, from safety to maximum 
output. 

4, Complete preventive maintenance 
—to insure that each piece of 
equipment operates at maximum 
efficiency for as long a period as 
possible, to prohibit its continu- 
ance in operation after it has 
reached a predetermined mini- 
mum efficiency, and to restore 
the equipment by overhaul to the 
condition in which it is capable 
of maximum efficiency. 

5. Supply maintenance—to provide 
for adequate repair parts and as- 
semblies and for control of main- 
tenance supplies cost. 


Training Provides Competent 
Personnel 

This is deemed the most important 
phase of the continuous mining main- 
tenance system. Properly conducted, 
the training program will provide a 
maintenance organization of men who 
not only will know how to, but will 
want to, provide the optimum in 
equipment maintenance. This, com- 
bined with the proper policy and con- 
trols, will result in an almost “pain- 
less” maintenance system. 

The training program includes the 
standard method of advance through 
the maintenance ranks, from greasing 
so that a man may familiarize himself 
with the equipment, to mechanic’s 
helper where the individual may fami- 
liarize himself with various assem- 
blies and their function, and learn the 
basic trouble-shooting methods, to 
mechanic with full responsibility for 
the fitness of the equipment, and so 
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on through the maintenance organiza- 
tion. On-the-job training is conducted 
by the chief electricians in both pre- 
ventive and breakdown maintenance. 

Inexperienced men are assigned to 
assist the experienced in complete 
overhaul work, with men from Penn- 
sylvania working on specific jobs in 
West Virginia, and vice versa. The 
first Colmol rebuilt, which was in 
Pennsylvania, was observed and 
worked on by the chief electrician 
from the West Virginia property ex- 
pected to have the next such job. 

The maintenance superintendent has 
chosen one working mechanic from 
each property for additional training, 
and the company is now searching for 
a vocational school which those men 
may attend to receive a_ suitable 
course in practical maintenance 
theory. They will, in turn, conduct 
courses for the other maintenance 
personnel. 

The company provides the opportu- 
nity of attending training sessions 


conducted by manufacturers when 
such are available. 
The company conducts monthly 


maintenance meetings at each mine, 
attended by all supervisors of the 
maintenance department, the mine 
foreman and superintendent, the gen- 
eral superintendents, the resident en- 
gineers, the chief engineer, and when- 
ever possible, by the general manager. 
At these meetings all maintenance 
plans and problems are presented for 
discussion, and any unusual break- 
downs are discussed. 

The maintenance department is con- 
sidering a ‘“Mechanic’s Newsletter” 
containing helpful suggestions, perti- 
nent basic knowledge, descriptions of 
hard-to-solve and frequently recur- 
ring breakdowns, and supply and 
maintenance cost information. 

The training program also includes 
the instruction of production person- 
nel in the operation of the equipment 
to reduce or eliminate abuse. This 
portion of the program, which has 
been moderately successful, is assisted 
greatly by the manufacturers’ demon- 
strators and service and sales person- 
nel, and is a means of eliminating 
many maintenance difficulties. 


Breakdown Repair 


There are some breakdowns or 
equipment failures which cannot be 
foreseen. These will occur no matter 
how much preventive maintenance is 
conducted. They are caused by un- 
known equipment abuse, incomplete or 
faulty repair work, defects in repair 
parts, or a breakdown of the mainte- 
nance control system. The preventive 
maintenance program is designed to 
correct or eliminate as much of the 
above as possible, and it provides 
many facilities for coping with those 
on-shift breakdowns that do occur. 


Mechanic training and spare parts 


supply do much to reduce the serious- 


ness of on-shift breakdown by provid- 
ing for rapid repair. 

On-shift failures are reported on 
the section foremen’s daily section re- 
port and the tonnage lost is calculated 
from this. 

The repair of these failures is re- 
ported by the mechanic on the con- 
firming work sheet showing the mine, 
section, date, company equipment 
number, a description of the work per- 
formed, the time required, and a list- 
ing of parts information. 

These repairs are transferred to a 
weekly recapitulation form by the 
chief electrician and are forwarded to 
the maintenance superintendent. A 
portion of this information is posted 
on Breakdown Elements Records, and 
aids in completing the Equipment 
Record. These will be discussed later. 

There remains one type of on-shift 
equipment failure over which the op- 
erating company can exercise little or 
no control in preventing the failure. 
Frequently recurring major break- 
downs due to design failure are the 
most frustrating of all individual 
maintenance problems. 

The cost of repairs for such failures 
are often extremely high; however, 
even more alarming, is the lost ton- 
nage. Our company has lost 20,072 
tons, or more than one percent of the 
total tonnage of that company during 
the period under consideration, be- 
cause of breakdowns it has no control 
over. 

As previously stated—“a continu- 
ous mining maintenance system . 
must begin in the minds of the design 
engineers of the manufacturing com- 
panies” and “field-proven failure of 
assemblies must be given immediate 
design and production priority for 
revision and... for incorporation in 
existing operating units.” 


Preventive Maintenance for 
Maximum Efficiency 

When additions or deletions are 
suggested by any personnel, they are 
cleared through the maintenance su- 
perintendent for approval of merit, 
and those accepted are incorporated 
into a standard procedure. This pro- 
cedure is distributed to all properties, 
and the various portions are installed 
where applicable. In this manner, the 
company is supplied with standard 
equipment, best fitted to our system 
of operation. 

To provide for operation of equip- 
ment at maximum efficiency, the com- 
pany provides: 

1. Thorough lubrication with the 
correct lubricants. It is insti- 
tuted by providing a listing of 
the proper lubricant for each 
point, a list of the various parts, 
assemblies and fittings requiring 
lubrication, including re- 
quired interval, check points for 
the mechanic, and a record for 
cost analysis. 
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2. Periodic equipment examination 
to detect worn or damaged parts 
and assemblies, and to replace 
and repair where necessary. An 
equipment inventory check list is 
provided showing the desired 
frequency for inspection of the 
various pieces of equipment. In- 
dividual examination check lists 
are provided for the Colmols and 
include a listing of the major 
assemblies with component parts, 
date checked, repair needed, date 
repair completed, time required, 
and the mechanic’s name. A list- 
ing for materials used will be 
completed by the mechanic and 
will contain part numbers, de- 
scription, quantity used, and 
whether it is new or old. Parts 
prices will be entered by the sup- 
ply personnel, and the cost of re- 
pair will be computed from this 
and the time involved. These 
examinations are conducted in 
conjunction with those required 
by law. 

3. Provision for replacement of 
stop-gap breakdown repair, if 
that repair was a patch job. The 
probable need of replacement is 
noted by the mechanic on his con- 
firming work report. Manage- 
ment has attempted to reduce 
“patch jobs” to the absolute nec- 
essary minimum. They are con- 
trolled, however, by the above 
requirement that each piece of 
equipment be restored to its full 
permanent potential at the ear- 
liest possible opportunity. 

To prohibit equipment to operate 
after it has reached a predetermined 
minimum efficiency, the maintenance 
department compiles a Breakdown 
Elements Record and an Equipment 
Record for each Colmol. 

The data for these records are 
derived from the weekly recapitula- 
tion sheets, the examination and re- 
pair sheets, and the overhaul reports. 

The Breakdown Elements record 
reveals at a glance the breakdown or 
repair frequency in many basic cate- 
gories. It provides information es- 
sential in guiding off-shift examina- 
tions, in pointing out areas of im- 
proper repair, in determining areas of 
possible inherent machine weakness, 
and is an excellent supplement to 
warehouse inventory in assisting the 
Purchasing Department. 

The Equipment Record gives the 
broader picture of machine service, 
and provides a method of evaluation 
of overhauls. 

From these two forms the mainte- 
nance and operating people may deter- 
mine the relative value of any par- 
ticular piece of equipment. For exam- 
ple, on any continuous section, the 
Colmol breakdown elements record 
may be relatively clean. The Joy 
12-BU record may be well filled. Ton- 
nage may be normal for this unit be- 
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cause the numerous repairs have been 
occurring on the maintenance or mov- 
ing shift. This information would in- 
dicate that the company had been 
having an exceptional run of good 
luck in correcting possible failures 
before they occurred. However, the 
information would indicate that loader 
replacement was desirable for con- 
tinuing effective Colmol production. 
In short, management does not be- 
lieve that good tonnage and complete 
equipment efficiency are always syn- 
onymous. 

To restore equipment to maximum 
operating efficiency, it is removed 
from the mine for complete overhaul. 
Most of these jobs are done in the out- 
side shops at the three properties. 
Some major and specialized opera- 
tions are contracted. Both our own 
work and that contracted is done and 
controlled in much the same manner 
as preventive maintenance and repair 
underground, except that each sub- 
assembly is stripped to its base mem- 
ber, and each part is inspected and 
repaired or replaced as required. To 
handle the control of all of this, an 
overhaul booklet has been prepared in 
checklist form with directions, to as- 
sure a complete job. Individual op- 
erations are cost accounted in time 
and material. 


Providing Adequate Supplies 


The problem of supply maintenance 
is common to all types of mining op- 
erations and can be developed into a 
paper of its own quite readily. How- 
ever, a few of the more important 
steps taken to eliminate the supply 
bottleneck on the section will be pre- 
sented. 

In an attempt to provide an ade- 
quate supply of frequently needed 
parts on the sections, a list of these 
parts has been made from suggestions 
submitted by the section foremen and 
mechanics. A parts box of smaller 
units has been assembled and placed 
in each section. Larger components 
are kept on sleds on the section for 
easy movement as the units advance 
and retreat. Hydraulic hoses and 
valves are tagged and mounted on a 
prism-shaped wooden “horse” mounted 
on skids. All parts are readily visible 
and easily obtained. 

If available in the supply house, no 
part or assembly of those listed above, 
the ones deemed absolutely necessary 
by the mechanics themselves, is un- 
available on the section longer than 
the remainder of the shift on which 
it is used. Periodic checks are made 
by the mechanic foremen to see that 
replacement is made. As breakdown 
experience is accumulated, the above 
lists probably will be revised. 

Supply maintenance keeps watch on 
excessive material use and is capable 
of sounding a rapid alarm if it gets 
out of hand. Every effort is made to 
provide adequate supplies, and every 


effort is made to prevent wasteful use 
of them. 

The supply cost control system is 
deemed extremely necessary and im- 
portant because of the ever increasing 
percentage of the total cost per ton it 
comprises. 

The cost system has not been com- 
pletely instituted because of time lim- 
itations. Proposed overhaul of the 
complete accounting department, 
through installation of an IBM punch 
card system, will provide the neces- 
sary facilities to handle adequately 
the desired cost figures. 


To What Use Will This 


Information Be Put? 


The equipment has been repaired or 
overhauled, the various forms have 
been completed and submitted, the 
costs have been computed and distrib- 
uted. How effective is this informa- 
tion? To what use will it be put? 

1. Exercise the controls provided to 

reduce maintenance required to 
a minimum. 

2. Individual repair jobs will be 
compared with others of similar 
nature for evaluation of method, 
time, materials used, and effec- 
tiveness. 

3. Need for overhauls will be deter- 
mined systematically, and their 
effectiveness evaluated. 

4. Total cost to the company of each 

breakdown and repair, both ma- 

jor and minor, will be known, 
and emphasis placed on the most 
expensive until its total cost is 
eliminated or materially reduced. 
5. Determine the most durable re- 
pair parts obtainable and use 
them to obtain maximum life. 

6. Provide necessary repair parts as 
near as possible to their point of 
expected use and for most effec- 
tive use of material. 

Management feels that the above 
six items must be considered essential 
in order to have an effective mainte- 
nance program for continuous mining. 


“That is not the kind of pick we use, 
Stinson.” 
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Take Advantage of Over 
25 Years Experience In 
The Manufacture of Forg- 
ed Alloy Steel Teeth. 
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The Mining Industry Turned Up Many Problems and Went 
to Work on Them in Earnest 


TS American Mining Congress 1957 Metal 
Mining and Industrial Minerals Convention, 
held in Salt Lake City September 8 to 12, attract- 
ed some 3000 miners and their ladies to Utah’s 
mining metropolis for one of the finest meetings 
that the industry has witnessed. Mining men in 
attendance included executives, operators, en- 
gineers, scientists and prospectors from all dis- 
tricts in the United States, representing every 
branch of metal mining and industrial minerals 
production. In addition, members of Congress 
from both the Senate and the House of Repre- 
sentatives along with prominent officials from sev- 
eral Government departments were present to 
work toward solution of the industry’s problems. 
Canada and Latin America were well represented, 
and there was also a scattering of miners from 
other countries—Europe, Australia, Africa, ete.— 
on hand to get the latest word on mining and to 
mingle with their American counterparts. All 
had a common interest in the economic, legislative 
and operating problems of the mining industry. 

The session halls in the Newhouse Hotel were 
crowded to overflowing with eager listeners, on 
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hand to absorb as much as possible of the infor- 
mation presented by more than a hundred care- 
fully selected and well-qualified speakers. In all, 
there were 18 sessions, ten of which were pri- 
marily directed to operators, engineers and mine 
managers. These covered the most significant 
phases of mineral exploration, new open pit and 
underground practices and equipment, and the 
latest developments in mineral beneficiation. They 
included special symposium-like sessions devoted 
to the uranium and industrial minerals industries. 

Eight other sessions dealt with broad, basic 
matters of vital importance to the industry. Be- 
sides the national mineral policies discussed at the 
opening session, such timely subjects as labor rela- 
tions; public lands; taxation; gold, silver and 
monetary problems; safety and health; the eco- 
nomic and technical] status of the various branches 
of the industry, and special management tech- 
niques were thoroughly aired by top men with 
specialized knowledge of their topics. 

An account of each session is given later in 
this report. 
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DECLARATION OF POLICY 


O serve as a guide for the work 

of the American Mining Congress 
—and to give wide publicity to the 
industry’s problems and the policies 
needed to permit continued efficient 
operation — statements setting forth 
the industry’s position with respect to 
national policies which affect mining 
were introduced by the Resolutions 
Committee, headed by Kenneth C. 
Kellar of Lead, South Dakota. These 
statements were carefully reviewed 
and coordinated into an over-all Dec- 
laration of Policy, expressing in con- 
cise and unequivocal language the con- 
sidered views of the mining industry. 
The “planks” of this Declaration were 
presented at appropriate sessions dur- 
ing the meeting and were endorsed 
without qualification by the Conven- 
tion. The full Declaration as adopted 
follows on pages 75 to 81. 


WELCOMING LUNCHEON 


ONVENTION delegates got a 
hearty welcome to Utah and to 
Salt Lake City at a luncheon meeting 
Monday. Salt Lake City Commissioner 
Grant M. Burbidge extended a cordial 
welcome to mining men on behalf of 
the City and responses were delivered 
by AMC President Howard I. Young; 
A. H. Shoemaker, national program 
committee chairman; J. E. M. Wilson, 
chairman of the AMC Manufacturers 
Division, and L. C. Campbell, chair- 
man of the AMC Coal Division. 
Feature speaker on this occasion 
was Governor George D. Clyde of 
Utah who made it plain that he was 
glad the mining industry had chosen 
Utah for its 1957 meeting place. Clyde 


The Welcoming Luncheon was a sellout 


displayed broad knowledge of the in- 
dustry’s economic problems and made 
several pertinent observations con- 
cerning mineral policy. 

The Utah Governor declared that 
the mining industry is entitled to some 
form of import control that will adjust 
the difference between domestic and 
foreign production costs. He said he 
did not believe in subsidies, in the 
sense of maintaining unjustified pro- 
duction solely for the benefit of some 
special group, but maintained that 
American producers of minerals can 
compete on a basis of efficiency only 
if the tremendous wage differentials 
between domestic and foreign pro- 
ducers are equalized in some way. 

The Governor reviewed the develop- 
ment of the minerals industry in Utah, 
and expressed the conviction that the 
era of discovery and development is 
at its beginning rather than nearing 
its end. He pledged his administration 
to a program that will create a favor- 
able economic climate in which the 


Miners talk business and exchange pleasantries in the Newhouse Hotel lobby during 
the convention 


State’s resources would continue to be 
developed by private industry. He ex- 
pressed the view that the state should 
receive a just and reasonable return 
in taxes from the extraction of the 
State’s natural resources but pointed 
out that the tax structure must be 
just and reasonable. He said “I know 
that modern exploration and develop- 
ment techniques are extremely costly, 
and that risk capital can be attracted 
to the job only if there is prospect of 
a reasonable profitable return on the 
expenditure of money, time and ef- 
fort.” 


BOARD OF DIRECTORS MEETS 


T a breakfast meeting on Tues- 

day, the Board of Directors of 
the American Mining Congress elected 
Merl C. Kelce, President of Peabody 
Coal Co., to fill the vacancy created 
by the death of L. Russell Kelce,, a 
member of the Board since 1949. The 
Board accepted the resignation of 
Henry B. Fernald as Chairman of the 
AMC Tax Committee, a post in which 
he has served for the past 30 years, 
with expressions of deep appreciation 
and affection, and appointed Lincoln 
Arnold, who has been Vice Chairman, 
as the new Chairman of the Com- 
mittee. Mr. Arnold is a well known 
tax counsel and a member of the firm 
of Alvord and Alvord, of Washington, 
©. 

After thorough discussion on an in- 
vitation to nominate employer repre- 
sentatives of the mining industry to 
a Committee on Mines Other than 
Coal of the International Labor Or- 
ganization, the board nominated Den- 
ison Kitchel, attorney of Phoenix, 
Ariz. and Kenneth Kellar, General 
Counsel, Homestake Mining Co., Lead, 
S. Dak. as the industry’s representa- 
tive. Mr. Kitchel has served for a 
number of years as chairman of the 
Labor Subcommittee of the AMC Res- 
olutions Committee, and Mr. Kellar as 
Chairman of the full committee. The 
meetings of the ILO Committee on 
Mines Other than Coal will be held in 
Geneva, Switzerland, November 25 to 
December 7, 1957. 
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John D. Bradley, new Chairman of the 
Western Division of the American Mining 
Congress 


WESTERN BOARD MEETING 


HE Board of Governors of the 

Western Division of the American 
Mining Congress met at a luncheon 
on Wednesday. L. F. Pett, chairman 
of the Division, expressed apprecia- 
tion to the members of the Board and 
to all the Convention committees and 
their chairmen who contributed to 
making the Salt Lake meeting so suc- 
cessful. 

Brief remarks were made by AMC 
president Howard I. Young; A. H. 
Shoemaker, chairman of the Program 
Committee; J. E. M. Wilson, chairman 
of the Manufacturers Division; L. C. 
Campbell, chairman of the Coal Di- 
vision, and Kenneth C. Kellar, chair- 
man of the Resolutions Committee. 
Kellar presented a resolution express- 
ing the industry’s sincere appreciation 
to Salt Lake City for acting as host 
to the meeting; to the mining people 
of Utah who worked so hard to make 
the Convention visitors feel at home, 
and to the Salt Lake City press, radio 
and television representatives who ex- 
tended such wonderful coverage to 
the activities of the gathering. This 
resolution was unanimously adopted. 

The Board elected John D. Bradley, 
president, The Bunker Hill Co., San 
Francisco, as its chairman for 1958. 
In this position, he will take an active 
role in developing plans for the 1958 
Metal Mining and Industrial Minerals 
Convention and Exposition, which will 
be held in San Francisco’s Civic Center 
Exhibit Hall and Civic Auditorium, 
September 22-25. 

Members of the Board of Governors 
of the Division, nominated by the 
various State mining organizations, 
were also elected. 

Executive vice-president Julian Con- 
over of the American Mining Congress 
reported on plans for the 1958 meet- 
ing in San Francisco. He pointed out 
that construction of the new Civic 
Center Exhibit Hall is proceeding well 
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and will be ready for use by the Min- 
ing Congress next year. He said that 
the facilities, both for exhibits and 
for meeting rooms, will be excellent. 
He also reported that plans are being 
made for a fine entertainment pro- 
gram for Convention visitors. 

Invitations to hold the 1959 Con- 
vention in Denver were presented by 
Cris Dobbins, president, Ideal Cement 
Co. and Robert S. Palmer, executive 
vice-president, Colorado Mining As- 
sociation. The Board instructed Mr. 
Conover to complete negotiations for 
that meeting. It was pointed out that 
Denver will be celebrating its centen- 
nial in 1959 and that it would be a 
highly appropriate occasion for the 
Mining Congress gathering. It was 
also emphasized that hotel accommo- 
dations will be greater than hereto- 
fore, resulting from additions to pres- 
ent hotels and construction of a new 
one which will be ready in time for 
the mining convention. 

Invitations were also received to 
hold meetings in Las Vegas in 1960 
and in Seattle in 1961. The invitations 
to Las Vegas were presented by Roy 
A. Hardy, vice-president, Getchell 
Mines, Inc., and A. E. Millar, general 
manager, Yerington Mine, The Ana- 
conda Co., while the invitation to 
Seattle was extended by Robert M. 
Hardy, Jr., president, Sunshine Mining 
Co. The Board authorized officials of 
the Mining Congress to negotiate with 
these cities and report on their find- 
ings at next year’s meeting of the 
Western Division’s Board of Gov- 
ernors. 


OTHER SPECIAL MEETINGS 


EPRESENTATIVES of State and 
District Mining Associations met 

at breakfast Sunday prior to the con- 
vention, to discuss problems of mutual 


interest. Chairman of the meeting was 
Miles P. Romney, Manager of the Utah 
Mining Association. The group dis- 
cussed the mining industry’s current 
problems, including pending legisla- 
tion on both the State and national 
levels. 

Other important groups that met 
during convention week included the 
Western Governor’s Advisory Council, 
which got together on Tuesday after- 
noon; the Tungsten Institute, which 
held a special meeting on the same 
afternoon; and the Uranium Institute 
of America, which called a breakfast 
meeting on Wednesday. 


TRIPS WERE POPULAR 


INCE Salt Lake City is the center 

of a vast mining area, a large 
number of convention-goers visited 
mining operations in the vicinity. On 
Thursday many took advantage of the 
arrangements which were made to tour 
the Geneva Steel plant of the U. S. 
Steel Corporation, or to take a “Circle 
Tour” to a number of mining and 
metallurgical plants of interest to 
mining men. 

The first group was shown the com- 
plete process of steel making and re- 
turned with a much better understand- 
ing of this basic industry. The other 
trip made stops at U. S. Smelting’s 
Lark and U. S. mines, Kennecott’s 
Magna mill, and the Utah Power & 
Light Company’s Gadsby plant. The 
buses went by other industrial works 
to give conventioneers a well-rounded 
picture of mineral activity in the Salt 
Lake area. 

Others set up their own trips, made 
special arrangements to visit uranium 
operations at Moab or to look over the 
solar furnace for metallurgical re- 
search located at the Kennecott Re- 
search Center. 


Miners all, and in a mine—believe it or not. This picture was taken at the Kennecott 


party on the 6190 level of the Utah Copper Pit at Bingham 
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LADIES PROGRAM 


ADIES were not forgotten during 
L convention week either. Besides 
being invited to all of the regular busi- 
ness, social and trips activities sched- 
uled for men, they had their own 
special program. Their committee, 
headed by Mrs. Oscar Friendly as Hon- 
orary Chairman and Mrs. W. G. Rouil- 
lard as Chairman, who were assisted 
by Mrs. M. P. Romney as Vice Chair- 
man and Mrs. C. L. Wilson as Secre- 
tary, did a superb job of setting up 
special events to entertain visitors on 
the distaff side. 

A luncheon at the University of 
Utah’s new Union Building and a fash- 
ion show—courtesy of Makoff’s of Salt 
Lake City—gave the ladies a preview 
of fashions for the fall and winter. 
And on the following day the wives 
and daughters gathered at the Fort 
Douglas Golf Club and the Salt Lake 
Country Club for “brunch” in the val- 
ley’s most scenic surroundings. Fol- 
lowing this they went on to the famous 
Mormon Tabernacle to hear a special 
organ recital by Alexander Schreiner. 


ENTERTAINMENT 


INCE one of the important fea- 

tures of all AMC meetings is the 
opportunity to meet old friends and 
make new ones, a fine schedule of 
evening entertainment events was ar- 
ranged. 

The Miners Jamboree at Saltair on 
Monday evening got the lighter side 
of the Convention off to a good start. 
The large crowd, a fine dinner, an 
outstanding floor show and that unique 
ability of mining men and their ladies 
to really enjoy themselves all added 
up to a big time for all. 

Kennecott Copper Corporation 
played host to convention-goers on 
Tuesday evening with a huge party 
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For ladies only—a special program 


on the 6190 level of its famed Bing- 
ham open pit. Plenty of refreshments, 
barbecued beef with all the trimmings, 
and the majesty of the setting made 
this an event that will be long re- 
membered. 

Climax to one of the finest and best 
attended AMC conventions ever held 
came with the Annual Banquet on 
Wednesday evening. Some 2000 min- 
ing men and their ladies attended this 
gala affair. They applauded mightily 
as toastmaster Edward H. Snyder, 
president, Combined Metals Reduction 
Co., reviewed the convention week and 
introduced distinguished personalities 
from the mining industry. 

In his characteristic hard-hitting 
manner, Mr. Snyder said, “Our ses- 
sions generally covered the plight of 
the gold, tungsten and lead-zinc mines, 
the precarious conditions of under- 
ground copper properties, and the fear 
of extinction facing the producers of 
mercury, manganese and rare metals.” 
He went on to point out that our 
Government has been put on notice 
from time to time during the past ten 
years that the domestic mining in- 
dustry could not pay the wages neces- 
sary for an American standard of liv- 
ing and compete in our own market 
with foreign producers, paying from 
one-tenth to one-fourth as much for 
labor, without a price differential in 
the form of an excise import tax or 
some such protection. He concluded 
his brief remarks by expressing grat- 
itude to mining’s friends in Congress 
and the Interior Department for their 
intelligent effort to protect the indus- 
try. After the introduction of head 
table guests, Mr. Snyder turned the 
program over to Manny Harmon, who 
presented a sparkling program of en- 
tertainment. Dancing until midnight 
wound up this highlight event of the 
1957 American Mining Congress. 


CREDIT DUE 


"WHE success of the Salt Lake City 

meeting is due largely to the ef- 
forts of those who worked hard on 
the various committees. L. F. Pett, 
general manager of the Utah Copper 
Division, and AMC Western Division 
Chairman, was in charge of all ar- 
rangements. He was assisted by Os- 
car A. Glaeser and Clark L. Wilson 
who served as vice-chairmen and by 
Miles P. Romney, secretary. 

The Program Committee under 
A. H. Shoemaker worked hard and 
long to put together the topnotch 
technical and policy sessions for the 
meeting. F. A. Wardlaw, Jr. was 
chairman of the Welcoming Com- 
mittee which, in a manner typical of 
hospitable Salt Lake City, opened its 
arms to the Convention. S. J. Mitchell 
was chairman, Kuno Doerr, Jr. and 
Charles A. Steen served as Vice Chair- 
men to Wardlaw, and the late F. V. 
Richard, Vice Chairman of the Trips 
Committee which did its job with out- 
standing success. And the Publicity 
Committee, so important in getting 
the Convention’s business before the 
public, was headed by W. S. Adamson 
and Alvin L. Krieg, and succeeded in 
getting press coverage for this meet- 
ing beyond all expectations. 

Sights are now set on San Fran- 
cisco, where from September 22 to 25 
the 1958 AMC Convention and Ex- 
position will be held. Equipment ex- 
hibitions in the West have been grow- 
ing from year to year, and next year 
San Francisco’s new Civic Center Ex- 
hibit Hall will give the mining in- 
dustry the chance to hold an even finer 
meeting than those of the past. It will 
make a near perfect setting for min- 
ing men, Government officials and 
legislators to meet again to review 
the advances of the past year and lay 
plans for the future of the American 
Mining Industry. 
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AMERICAN MINING CONGRESS 


A Declaration of Policy. 


Adopted at Salt Lake City, Utah, September 9-11, 1957 


o* privave enterprise system, our form of gov- 
ernment, and our individual freedom are de- 
pendent upon a flourishing economy and the secu- 
rity of this Nation. A sound and vigorous mining 
industry is essential to their preservation; greater 
production of metals, minerals and fuels in every 
manner consistent with the principles of our free 
enterprise society should be encouraged. 


We are heartened by the preliminary steps 
recently taken toward the establishment of a 
National Mineral Policy. We are disheartened and 
alarmed, however, by the failure to provide ade- 
quate protection for our domestic mining industry. 
It is the responsibility of our Government to see 
that foreign minerals and the products fabricated 
from them are not permitted to flow unrestricted 
across our borders to stifle home industry and 
engender an economic revolution, which could 
well be second only to the political revolution 
which has encompassed so much of the world in 
our day. 


The Western Governors Conference has adopted 
a strong resolution recommending positive and 
specific action in aid of the mining industry, and 
the Governors have been active in its support. 
We commend them for their forthright action, 
and urge them to continue their efforts to secure 
corrective Federal Legislation. 


GOVERNMENT EXPENDITURES 


Further determined effort and effective action 
is needed to limit government expenditures to 
no more than is necessary to meet defense and 
other essential governmental functions adequately 
and efficiently, honestly and fairly, without waste, 
extravagance, political favoritism or other unnec- 
essary expenditure. These standards should be 
insisted upon by all within and without the 
Government with respect to appropriations, ad- 
ministration and control of expenditures. The 
strong and vocal adverse response of the public 
against the huge Federal budget proposed to 
Congress for the 1958 fiscal year is encouraging. 


We support the principle that Federal govern- 
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mental activity should not extend to those matters 
which the people themselves, through private 


enterprise or their local or State agencies, are 
able to carry out. 


We believe that long-overdue tax relief can and 
should be granted in 1958, still maintaining a 
balanced budget, if these principles are applied 
and Congress and the Executive Branch curtail 
expenditures accordingly—refusing, during the 
period of high defense expenditures, to embark 
on new programs not of immediate necessity. 


We commend the action by our Government in 
opposing the establishment of a special United 
Nations fund for economic development, and 
urge that this position be continued. We further 
urge the Congress to refuse appropriations to 
such a fund even if it should be established by the 
United Nations. 

TAXATION 


Minerals of the earth made available for the 
use of mankind are essential for our entire indus- 
trial and economic life, for our defense and our 
welfare. The needs can be met only by finding 
and developing new reserves to replace those 
exhausted and to meet additional demands; by 
research and development of improved processes 
and methods of production and recovery; by 
investments of capital and by recurring expendi- 
tures for payrolls, purchases and other expenses; 
and by having the best of human ability efficiently 
applied to meet the mining and metallurgical 
problems presented. The risks are great and 
the failures many. Profits, after taxes, must be 
adequate to furnish needed incentives if we are 
to have the continuing supply of required minerals. 


Our tax system must be such as to yield needed 
revenues without discouraging the investment, 
risk and effort necessary for income-producing 
activities from which the revenues should flow. 
We should not by tax rates or substantive provi- 
sions impair incentives for economic growth and 
development under private enterprise and indi- 
vidual initiative which have developed the pro- 
ductivity, prosperity and well-being of our people. 
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Many desirable improvements have been made 
by the present Internal Revenue Code, but some 
of its provisions need revision so they will better 
express their real intent, eliminate unnecessary 
technicalities and have fairer and more appro- 
priate application to the taxation of income. 


Taxes should be imposed and administered 
fairly, equitably and honestly. Our tax system 
should be well organized and administered to 
carry efficiently the immense load imposed upon 
it, preventing fraud, dishonesty and tax evasion, 
but with fairness to taxpayers, full recognition of 
their rights and minimum difficulties and dis- 
turbance to them in preparation, examination and 
settlement of their returns. We commend the 
progress the Treasury Department has made along 
these lines. 


With respect to income taxation, it is essential 
that depletion, depreciation and net loss carry- 
over be fully and adequately allowed at not less 
than authorized by the present Code. We further 
particularly urge the following: 


The present high tax rates leave inadequate in- 
centive for investment, risk, economic effort and 
initiative. Their reduction will benefit the 
economy and yield increased revenues to the 
Government. In no case should the over-all rate 
on income of the individual or of the corporation 
exceed 50 percent and in due course should be 
reduced to not more than 35 percent. 


In determining the property basis for depreciation 
and for cost depletion, the tax benefit rule should 
be fully applied. 


Exploration expenditures should be fully deductible 
and present limitations should be removed. 


The limited allowance now made to stockholders on 
dividends with respect to taxes paid by the cor- 
poration should be further extended. The deple- 
tion allowed to a mining corporation should be 
carried through to the stockholder on an adequate 
and equitable basis. Intercorporate dividends 
should not be doubly taxed. 


New mines should be exempt from taxation for 
three years after the beginning of profitable 
operations. 


Capital gains should be taxed at more moderatd 
rates. 


As the result of the past and continuing cheap- 
ening of the dollar, it is vital that our methods 
of computing taxable income be adjusted to 
avoid the confiscation of capital. 


Western Hemisphere trade corporations should be 
allowed to purchase their supplies and equipment 
wherever economically feasible without losing 
their eligibility for Western Hemisphere trade 
corporation treatment. 


United States taxes on income created abroad 
should give full recognition to its taxability in 
the foreign jurisdiction and not impose an addi- 
tional load which may impede or discourage ac- 
tivities abroad. In no event should our taxes be 
applied to income which is not or cannot be 
returned to this country. We believe that the 
economic development of underdeveloped coun- 
tries can best be promoted by. private funds, 
rather than through the use of government funds 
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at the expense of our taxpayers. Our govern- 
ment should negotiate investment treaties with 
every friendly underdeveloped country which 
sincerely wishes to attract private funds from the 
United States. Such treaties must recognize that 
private funds will be attracted only if a satisfac- 
tory climate exists and if there is an opportunity 
to realize a profit after taxes commensurate with 
the risks incurred. 


LABOR RELATIONS 


The threat to individual freedom and to a free 
economy inherent in the irresponsible and un- 
checked power of labor leaders is being glaringly 
revealed by current Congressional inquiries. The 
McClellan Committee is performing an outstand- 
ing service in this connection. We earnestly hope 
that its investigations will be diligently continued. 


The necessity for legislation designed to elimi- 
nate labor monopoly and to promote democratic, 
responsible representation of the American wage 
earner in the field of collective bargaining has 
long been urged by the mining industry and long 
been derided by the advocates of labor socialism. 
With proven facts before it, Congress should now 
act constructively to the end that our economy 
and the rights of individual citizens shall be pro- 
tected against the corrosive effects of labor despot- 
ism and corruption. The time has come when 
the special privileges and grants of immunity 
long vouchsafed to the leaders of organized labor 
by Congress and the Federal judiciary should 
be withdrawn. Farsighted union leadership 
should now accept the legal responsibilities and 
limitations which have historically been imposed 
upon those whose unfettered power has become 
a matter of grave national concern. 


We urgently recommend the elimination by 
Congress of the devices employed by labor leaders 
to destroy competition in our free enterprise 
system, to place the American worker in union 
bondage and to jeopardize the welfare of the 
American public. To this end we urge the enact- 
ment by Congress of the following legislative 
reforms in the field of labor-management relations: 


1. The elimination of Federal sanction of compul- 
sory unionism in any form. 


2. The elimination of Federal compulsion with re- 
spect to the procedures and subjects of collective 
bargaining. 


3. The prohibition of industry-wide bargaining and 
industry-wide strikes. 


4. The elimination of the exemption of unions from 
the antitrust laws. 


5. The repeal of 
Injunction Act. 


the Norris-LaGuardia Anti- 


6. The prohibition of union practices and combina- 
tions which operate to fix prices and restrain 
competition. 


7. The extension of the secondary boycott prohibi- 


tion to coercive activities against neutral em- 
ployers. 
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8. The strengthening of the prohibition against the 
the use of union funds for political activity. 


9. The effective protection of union-administered 
welfare funds. 


10. The prohibition of strikes unless approved by 
supervised secret ballot vote of the employees. 


11. The promotion of democracy in unions by pro- 
viding minimum requirements with respect to 
such matters as the election and tenure of offi- 
cers, the imposition of fines and penalties, the 
revocability of dues assignments, the quorums 
and procedures necessary for official action and 
the accountability for and use of union funds. 

Equally urgent is the recognition by Congress 

of the oft-made but unheeded charge that judicial 
interpretations in the field of labor relations legis- 
lation are threatening the basic structure of our 
republic of Federated States. In the face of recent 
decisions of the Supreme Court of the United 
States, the time has now come for Congress to 
renounce the extent of exercise of Federal power 
which the Court has erroneously attributed to 
it and to restore and reaffirm to the States their 
traditional right to regulate local matters and 
to afford judicial relief to their citizens. We urge 
the enactment by Congress of legislation specifi- 
cally stating its jurisdictional intentions and 
clearly delimiting the area of Federal regulation. 


To these principles and specific recommenda- 
tions we dedicate our energies to the end that our 
free economy shall flourish, the dignity and rights 
of the individual shall be preserved, the proper 
relationship between Federal and State authority 
shall be restored, and responsible, democratic 
unionism shall take its rightful place in the 
structure of our society. 


NEED FOR NATIONAL MINERAL POLICY 


We again endorse the Government policy that 
a strong, vigorous and efficient domestic mining 
industry is essential to the economic welfare of 
the United States. Experience has shown that 
we cannot always depend upon foreign sources 
of mineral supply in an emergency, and common 
sense dictates that an adequate domestic supply 
of minerals is essential for the protection of con- 
sumers even in times of peace. The nature of 
mining, with its high initial capital costs, great 
risk, and the need for planning production many 
years in advance, requires a National Mineral 
Policy for the development of the mineral re- 
sources of the United States. We commend the 
Administration for recognizing the need for such 
a program and presenting some preliminary rec- 
ommendations to Congress. We express our 
appreciation to those Senators and Congressmen 
who so wholeheartedly endeavored to secure the 
passage of legislation at the last session of Con- 
gress which was designed to afford some protection 
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to some segments of the domestic mining industry. 
The mining industry stands ready at all times to 
cooperate with all branches of our Government in 
the formulation of a sound National Mineral 
Policy. 


TARIFFS 


We recommend that Congress reestablish and 
exercise its authority over tariffs. We believe that 
adequate import taxes and tariff protection, prop- 
erly applied, are necessary to maintain the domes- 
tic mining industry. Therefore, we strongly urge 
prompt enactment of legislation, as follows: 


(1) That as to those metals and minerals in 
which the United States produces a substantial 
portion of our domestic requirements, adequate 
import taxes be established, to be imposed and 
collected only if and when the average monthly 
price falls below a reasonable prescribed point 
legislated for each metal and mineral respectively; 
thus providing a market free of any duty for 
foreign imports so long as the average monthly 
price is at or above the prescribed point. 


(2) That as to those metals and minerals which 
are produced domestically sufficient only to pro- 
vide a small percentage of our requirements, 
special governmental programs in line with the 
circumstances in each case should be instituted 
and maintained to encourage continuance of such 
industries. 


(3) When the enactment or application of ade- 
quate import taxes and tariffs is not feasible, or 
otherwise fails to do what is necessary to protect 
the domestic mining industry, we recommend that 
import quotas be provided in cases where such 
device is practical. 


(4) We urge that Congress amend the Anti- 
dumping Act of 1921, to provide adequate provi- 
sions for greater certainty, speed and efficiency 
in administration and enforcement, particularly as 
applied to metals and minerals. 


STOCKPILING 


A national policy of stockpiling of strategic 
and critical materials and the provision of ade- 
quate funds for orderly purchase is most desirable. 
As long as the security of the free world is 
threatened, the Nation’s stockpile must be filled. 
We continue to believe that the most efficient and 
economical procedure is to stockpile at times 
when output exceeds demand, and that it is in 
the national interest to reduce or suspend stock- 
pile purchases during periods when shortage of 
metals causes dislocation of production in defense 
and essential industry. Minerals for stockpile 
should be processed to a usable form when capa- 
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city is available instead of delaying such process- 
ing until a time of shortages that may cause 
serious and unnecessary dislocations. No with- 
drawals from the national stockpile should be 
authorized except in a declared emergency when 
national security clearly requires release of a 
particular material. 


We believe that firm governmental commitments 
for purchases of minerals and metals should be 
fulfilled and that Congress should appropriate the 
required funds therefor. We appreciate the efforts 
of those in Congress who have supported this 
principle. 


INTERNATIONAL AND UNITED NATIONS 
COMMODITY AGREEMENTS 

We have consistently opposed intergovernmental 
efforts to control the price and production of 
metals and minerals. We commend the forth- 
right position which our Government has taken 
in opposition to participation in any arrangements 
that would substitute bureaucratic controls for 
free markets, either through the United Nations 
or by commodity agreements. 


SOLID FUELS 

The solid fuels industry is a most important 
part of the mining activity of these United States, 
and its production is essential to virtually all 
industry. Coal is by far the most abundant of 
the fossil fuel reserves of the Nation. The Presi- 
dent’s Advisory Committee on Energy Supplies 
and Resources Policy in its report dated February 
26, 1955, accorded full recognition to the need for 
adequate solid fuel productive capacity, and an 
equitable competitive position with other fuels. 


The bituminous coal industry again asserts that 
the present requirement is for an installed capacity 
capable of producing a minimum of 500 million 
tons of coal annually. The current power, metal- 
lurgical, and chemical needs of the Nation can 
thereby be safeguarded. The Nation may well 
be considered to be disarmed, in any national 
crisis, to the extent that a sound National Solid 
Fuels Policy is lacking. Such sound solid fuels 
policy can best be achieved by: 


(1) Adoption of sound principles relating to 
natural gas pipeline companies in order to assure 
maximum protection for the consuming public 
without discrimination against competing fuel 
industries. This includes discrimination arising 
from unregulated sales of gas by natural gas 
pipeline companies. 


(2) Reduction in volume of imports of crude 
and residual oils to the respective proportions 
that these imports of oils bore to the production 
of domestic crude oil in 1954. 
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(3) Activation of fields of research and develop- 
ment for additional uses of coal. 


(4) An increase in the depletion allowance for 
solid fuels. 


(5) Opposing any amendment of the present 
section 2(c) of the Mineral Leasing Act of 1920 
which would remove the present restrictions upon 
the use by railroads of coal mined by railroads 
from Federal leased lands, beyond the extent of 
permitting coal from Federal leased land to be 
used by a railroad for processing and the recovery 
of by-products and the making of char, such char 
to be used solely for the production of power for 
its own use in connection with its railroad opera- 
tions or with mining or mineral processing op- 
erations operated by the railroad. 


PUBLIC LANDS 


Increasing population and industrial develop- 
ment emphasize the importance of maintaining 
maximum availability of public lands for the 
finding and development of our national mineral 
resources. 


We reiterate our confidence in and urge preser- 
vation of the system established by the General 
Mining Laws for the location and patenting of 
mining claims as the most desirable means of 
encouraging and providing for development of 
public land mineral resources. 


We recommend, however, an amendment to the 
General Mining Laws which will afford, prior to 
discovery, reasonable protection to one who is in 
good faith engaged in exploratory work. 


We are opposed to any legislation which would 
directly or indirectly constitute a delegation of 
the power of and responsibility for legislation 
as to specific public land problems to any board 
or commission, or which would permit any recom- 
mendations or plans of any such board or com- 
mission to become law without affirmative and 
express statutory enactment by Congress. 


We are opposed to any general cession to the 
various States of rights in public domain lands 
within the several States that would interfere 
with the location of claims under the General 
Mining Laws. 

We oppose the creation or continuance of 
withdrawals which withhold lands from mining 
location except in cases where the national interest 
clearly justifies such withholding. 


We favor legislation which would provide that 
any withdrawal of public lands in excess of 5,000 
acres for one defense department facility can be 
made only with the approval of Congress, and 
that all withdrawals of lands for defense purposes, 
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except naval oil or coal reservations, shall be 
subject to the condition that all minerals in lands 
so withdrawn or reserved shall be under the 
jurisdiction of the Secretary of Interior and shall 
be disposed of under the applicable mining and 
mineral leasing laws, except where the Secretary 
of Defense determines that such use would be 
inconsistent with the military use of the lands. 


We recommend an amendment to the Mineral 
Leasing Act of 1920 which would increase from 
5,120 acres to 10,240 acres the acreage of coal 
leases or permits which may be held in any one 
State by any person, association or corporation. 


We urge that the Department of Interior re- 
establish its former practice of including in each 
mineral patent an express and definite description 
of the lands thereby conveyed. 


MINE SAFETY 


We firmly believe that it is a major and primary 
responsibility of the mining industry to provide 
safe working conditions and places of employment 
that are as healthful and safe as ingenuity can 
make them; and, that governmental regulation of 
health and safety in places of employment should 
remain under the jurisdiction of the States. To 
this end we strongly endorse a positive program 
based upon the following policies: 


1. That the mining operators sponsor and partici- 
pate in regional and local safety meetings held 
periodically where safe working practices, safety 
education of supervisors and production em- 
ployees, accident reports and other problems 
relating to accident prevention and health are 
discussed and where ideas of safety men are 
exchanged. 


2. That the mining industry as a whole continue to 
give high priority to the discussion of safety and 
health of miners and workers in related indus- 
tries in its national and regional meetings and 
continue its efforts in the development of positive 
safety measures for improving the industry’s 
safety achievements. 


3. That the industry continue to promote and ex- 
pand its medical research programs concerned 
with health and safety in mines and related 
industries. 


4. That the industry publications continue to pro- 
mote a strong safety campaign and show by ex- 
perience and economic fact the benefits to em- 
ployees and industry of an aggressive safety 
program and that mining operators support this 
campaign by contributing safety ideas and ex- 
periences which have proven worthwhile in their 
operations. 


5. That the mining operators continue to stimulate 
and support even greater activities in the field of 
safety and health education among its supervisors 
and operating employees and that management 
promote and actively support their safety organi- 
zations and encourage employee participation. 


6. That the mining industry encourage continued 
cooperation of the U. S. Bureau of Mines and 
the U. S. Public Health Service in the fields of 
safety research, practices and education. 
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7. That the Bureau of Mines continue and expand 
its activities toward developing and disseminat- 
ing improved techniques in mine accident pre- 
vention and promoting mine safety education, 
including first-aid and mine rescue training. 
Adequate funds for the Bureau to carry out this 
important program should be made available. 
We firmly believe all necessary governmental 
safety regulations should come only from within 
the governmental structure of the States. 


WATER AND AIR POLLUTION 


Problems having to do with water and air 
pollution are in their nature uniquely related to 
individual situations and are, therefore, local in 
character. The solution of pollution problems is 
both the responsibility and the right of local and 
State jurisdictions. In those cases where local 
or area pollution problems involve two or more 
States, the appropriate end should be reached 
through the cooperative effort of local and State 
authorities to the fullest extent authorized by 
law, and through the means of interstate compacts. 


We believe that the allocation of Federal grants 
to communities for treatment-plant construction 
has resulted in needless construction .delays for 
the reason that communities financially able to 
proceed have delayed until aid grants were avail- 
able. We believe that such delays will continue, 
and urge that Congress review factual experiences 
since the grants first became available, before 
additional appropriations are made for such grants. 


We urge Congress in such consideration to pro- 
vide that (1) the Federal agencies allocating such 
aid grants be charged with responsibility for 
approval of the individual grants; and (2) criteria 
be developed to insure that in the discharge of 
such responsibility, grants go only to those areas 
which are able to demonstrate dire need. 


GOLD, SILVER AND MONETARY POLICY 


We urge our leaders who set monetary policy to 
use the Nation’s gold more wisely, both to restrain 
inflation and to lessen the severity of a potential 
deflationary cycle. The dollar, as well as most 
of the major currencies of the world, has continued 
to depreciate during the year in spite of the efforts 
of the money managers to restrain its decline. 
Unfortunately, without the discipline of the gold 
standard, the defenses they possess against the 
forces that make inflation almost inevitable are 
weak and ineffective. 


The gold miners are among the worst sufferers 
under these conditions, but are sustained by the 
conviction that sooner or later the persistent value 
of gold will have to be recognized and the depre- 
ciated currencies, including the dollar, redefined 
in relation to it. 


The silver miners likewise have suffered from 


79 


| 


a fixed price for their production while increased 
costs have seriously reduced or entirely eliminated 
their margin of profit. A reduction in the sei- 
gniorage charge imposed by the Treasury against 
its purchases of newly mined domestic silver 
would not only afford the silver miner long- 
overdue relief, but would materially benefit the 
base metal miner having by-product silver produc- 
tion. We recommend continued acquisition of 
domestic silver by the Treasury for monetary 
needs at a reduced seigniorage rate, and urge that 
the stocks of silver so acquired be held inviolate 
for such purposes. 


The recommendations with regard to gold and 
silver that were made in previous years are re- 
peated, for in our judgment they would provide 
a program that would be beneficial to the entire 
country as well as to the industry with which we 
are primarily concerned. 


In accordance with these views, we recom- 
mend that: 


(1) the restrictions on the purchase. ownership and 
sale of gold and silver by United States citizens 
be abolished; 


(2) to provide a sound basis for our currency, the 
Treasury be required to purchase all newly 
mined domestic gold and silver tendered by 
producers; 


(3) to preserve and improve the backing of our 
currency, all present stocks and future acquisi- 
tions of gold and silver be utilized by the 
Treasury for monetary purposes only, and that 
neither metal be sold by the Treasury for indus- 
trial uses; 


(4) to assist the mining industry to combat the 
effects of inflated costs and reduced metal 
prices, the seigniorage charge imposed by the 
Treasury on its purchases of newly mined 
domestic silver be substantially reduced or 
removed; 


Congress fix the ratio at which the dollar and 
gold are to be made fully convertible and deter- 
mine other technical procedures involved in the 
restoration of the gold standard, after receiving 
the recommendation of a Commission of its 
creation, to which men skilled in appraisal of 
the world’s potential gold supplies as well as 
men of competence in domestic and interna- 
tional finance and trade should be appointed 
by designated Government authorities; 
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(6) the Administration recognize the historical and 
traditional attachment to gold and silver money 
throughout the world and, as a part of its 
foreign policy, aid and encourage other govern- 
ments in restoring gold and silver coinage as 
a circulating medium, as a standard of value, 
and as a form of conserving intrinsic wealth. 


URANIUM 


We commend the Atomic Energy Commission 
for its efforts in encouraging private industry to 
undertake scientific research and development in 
the nuclear reactor program, and in other pro- 
grams involving the use of nuclear energy for 
the betterment of mankind. 
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We believe that a definition of what constitutes 
a million-pound operating property under the 
post-1962 purchasing program should be immedi- 
ately announced, in order to eliminate all ques- 
tions of doubt or intent. 


We recommend that the AEC purchase domestic 
ores and concentrates when they are available 
rather than to purchase the same from foreign 
sources. 


We ask that the AEC consent to change the 
all-commodities index as the basis for escalation 
in mill contracts, to an equitable labor cost escala- 
tion provision which would fairly offset inflation- 
ary rises in operational costs. 


Under existing conditions, many small oper- 
ators in newly developed areas are unable to 
find a market for their ores. Therefore, it is 
recommended that the Commission give further 
study to providing adequate interim remedial 
measures. 


GEOLOGICAL SURVEY—BUREAU OF MINES— 
BUREAU OF LAND MANAGEMENT 

We express again our high opinion of the per- 
sonnel of the Department of the Interior, our con- 
fidence in its staff as administrators of the public 
domain, and our warm commendation of their 
strict adherence to traditional practices and pro- 
cedures under the mining laws, thus encouraging 
and stimulating mineral exploration. 


We especially recognize here the agencies di- 
rectly concerned with affairs of the mineral 
industry as worthy of praise for efficiency and 
far-reaching planning and achievements in their 
respective fields. These are the U. S. Geological 
Survey, the Bureau of Land Management, the 
Bureau of Mines, and the Defense Minerals Ex- 
ploration Administration. 


Mines and mining have become so important in 
our national economy that these agencies and 
their capable personnel deserve the greatest pos- 
sible consideration of the executive and legisla- 
tive branches of the Federal Government, con- 
sistent with their budget responsibilities. 

Topographic and geologic mapping should be 
accelerated as rapidly as funds and specialized 
manpower permit. Studies of water, increasingly 
vital to all industry including mining, should be 
expanded. Adequate headquarters are essential 
for the vast operations of the Geological Survey, 
and should be constructed promptly. Housed now 
in 16 scattered buildings, its important activities 
are seriously handicapped from the standpoint of 
coordination and supervision by its leaders, both 
administrative and technical. 
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Publications of the Survey and Bureau of Mines 
should be better financed to insure earlier availa- 
bility for public use. 


We urge that continued efforts be made to 
transfer all Federal responsibilities affecting 
mineral resources to the Department of the In- 
terior, and deplore the continued policy of scatter- 
ing such responsibilities among various other 
departments and agencies. 


GOVERNMENT REORGANIZATION 


We have watched with apprehension the steady 
growth in costs of Government at all levels and in 
all parts of our Nation. 


For many years we have consistently supported 
programs for increasing the efficiency of Federal 
government agencies by elimination of overlapping 
functions, consolidations of agencies, transfer of 
activities to State and local governments, and by 
withdrawal of competition with private industry 
and individual citizens in business enterprise. 


We have strongly endorsed the brilliant work 
of the two Hoover Commissions and have urged 
enactment by Congress of laws to put their sound 
recommendations into effect. Once more we urge 
early and favorable action on further Hoover 
Commission proposals to reduce government costs, 
as well as such other measures as may be ad- 
vanced to enforce economy and efficiency through- 
out the Federal services, including a more realistic 
and effective unification of the Armed Forces in 
the Department of Defense. 


MINE FINANCING 


To insure a healthy mining industry able to 
meet our mineral requirements, reserves must 
constantly be replenished by the acquisition, ex- 
ploration and development of new deposits. Find- 
ing, acquiring, developing and bringing into com- 
mercial and profitable production of mineral 
deposits requires the continuous raising of large 
amounts of risk and venture capital. All such 
financing should be done without misrepresenta- 
tion or other abuses. Reasonable requirements 
to prevent or discourage mala fide practices are 
justified, but they should not be arbitrarily im- 
posed nor unduly restrict honest efforts to obtain 
the necessary funds for financing mining ventures. 
Such financing often requires the raising of needed 
funds before there is a disclosure of profitable ore 
reserves. 


In connection with mine financing, we urge that 
all branches of Government, and particularly the 
Securities and Exchange Commission, recognize 
the practical objectives, purposes and circum- 
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stances incident to mine financing so that, in 
endeavoring to prevent abuses, whether real or 
alleged, proper financing of mine enterprises will 
not be unduly discouraged, burdened or prevented. 
We urge that all branches of Government consult 
and advise with representatives of the mining 
industry while proposed measures are in their 
formative stages, to the end that only constructive, 
sound and practical measures shall be adopted. 


We commend the constructive position taken by 
the Commissioners of the SEC in their approach 
to problems of mine financing during the past 
year. 


We recommend that loans by the Government 
for exploration and development be granted upon 
no less favorable a basis than heretofore under the 
Defense Minerals Exploration program and that 
adequate funds be provided by Congress for such 
purposes. 


RADIO FREQUENCY ALLOCATIONS 


The American Mining Congress has petitioned 
the Federal Communications Commission to mod- 
ify its proposed rules pertaining to the Industrial 
Radio Services as published in the Federal Reg- 
ister of April 16, 1957, in order to eliminate 
discriminatory treatment of the mining industry. 


We commend the Commission for its endeavor 
to provide for greater efficiency and flexibility in 
the use of available frequencies and to minimize 
crowding and interference. In order to eliminate 
present inequities embodied in the proposed rules, 
however, we again urge that the mining industry 
be granted exclusive and shared frequencies 
similar to those allotted to the other protected 
services which are its counterparts in industry, 
namely the utilities, petroleum, forest products 
and railroads by the establishment of a Mining 
Radio Service on an equal basis with the other 
protected services. The rules establishing the 
Mining Radio Service should provide for the 
assignment of an adequate number of frequencies 
in the 30-50 megacycle band, 152-162 megacycle 
band and the 450-460 megacycle band to meet the 
needs of this service. Any shared frequencies 
assigned to licensees in the Mining Radio Service 
should be such as would effectively permit of 
exclusive use by this service in mining areas. 


Rules should also be established requiring co- 
ordination in frequency use by the affected users 
within this framework. 


Favorable action by the Federal Communica- 
tions Commission on the industry’s request is of 
the highest importance to efficient and safe opera- 
tion in the mining industry. 


HE opening session on Monday 

morning was appropriately de- 
voted to discussion of “National Min- 
erals Policy” under the chairmanship 
of Howard I. Young, president of the 
American Mining 
Congress. 

Young opened 
the meeting by 
reading messages 
of greeting from 
President Eisen- 
hower and Inte- 
rior Secretary 
Seaton, both of 
whom pointed up 
the importance of 
maintaining a 
sound domestic mining industry. He 
went on to explain that the position 
of the nonferrous metals is simply 
that the foreign producer should par- 
ticipate with us in the problems of 
peacetime as well as wartime, and 
therefore a reasonable tariff should 
be imposed to protect our wage levels 
and standard of living. 

Victor E. Cooley, Deputy Director, 
Office of Defense Mobilization, pointed 
out that our nation is in a better po- 
sition with respect to metal produc- 
tive capacities than it was at the start 
of the Korean conflict. In our stock- 
pile, he observed, we then had ma- 
terials on hand valued at 1.6 billion 
dollars compared with 6.5 billion dol- 
lars now. Minimum stockpile objec- 
tives for 44 of the 75 strategic and 
critical materials have been achieved, 
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and there are presently no serious in- 
dustrial shortages. 

On the tapering off of stockpile pro- 
curement, he stated: “When we have 
reached our objective in general we 
feel we have fulfilled our responsibil- 
ity. Thus our function is confined to 
defense considerations and does not ex- 
tend to our peacetime economy except 
as our mobilization base may be af- 
fected. This situation is emphasized 
by the fact that none of our authori- 
ties allow us to obligate public funds 
for any purpose that does not have 
a national defense relationship.” 

On the subject of Government as- 
sistance Cooley said: “We should not 
lose sight of the fact that Government 
assistance almost always brings with 
it Government intervention. In the 
long run, it would appear that the 
industries that do not lean too heavily 
on the Government will be in a 
stronger position to operate success- 
fully in peacetime and to contribute 
to the defense of the nation in time of 
emergency.” He predicted that in 
view of rising world population, 
coupied with the desire everywhere 
for a higher standard of living, the 
result will be rising demand for the 
products of the metals and minerals 
industries. 

John G. Liebert, Special Assistant 
to the Assistant Secretary of Interior 
for Mineral Resources, outlined the 
problems which the Department of the 


‘Interior faced in formulating a long- 


range minerals program and discussed 


its significant features. He enumer- 
ated the concepts on which the Ad- 
ministration’s program was based as: 
(1) There was no magic formula which 
would automatically assure the prof- 
itability of every mine in the United 
States. (2) The Government should 
initiate programs in areas where it 
has traditional or recognized respon- 
sibility. (3) There should be no per- 
manent Government intervention in 
mineral markets. (4) Any action taken 
by the Government should be in the 
nature of a stabilizing influence. (5) 
No costly new programs would be in- 
stituted unless justified by the most 
urger* national interest. 

Liebert described the significant 
features of the minerals program and 
pointed out that its proposals repre- 
sent a new awareness on the part of 
Government of the importance of the 
domestic minerals industries and their 
problems. 

Representative Ed Edmondson of 
Oklahoma said that for too long in 
Washington the Executive has had the 
outlook that it is all right to sacrifice 
a domestic industry if our State De- 
partment says it is necessary to pre- 
serve the best relations with a foreign 
country. Our National Minerals Pol- 
icy, he said, must make it impossible 
to sacrifice and destroy our American 
mining industry or our American 
miners upon the altar of friendly re- 
lations with any particular foreign 
power. 
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“While recognizing the need for 
importing some minerals into this 
country,” Edmondson went on, “an 
American minerals policy must give 
at least equal recognition to the right 
of an American mining family to earn 
its daily bread. I believe it is possible 
to agree upon a reasonable and well- 
conceived program that will provide 
some protection from uncontrolled 
low-cost foreign metals.” 

Deploring the policy of our Govern- 
ment in stimulating foreign produc- 
tion which has been directly competi- 
tive to our domestic production, Ed- 
mondson pointed out that “our Gov- 
ernment has done more in recent years 
for the mining industry of a dozen 
foreign countries, than it has done for 
its own miners.” He cited the lead and 
zine industries as good examples of 
such action, saying, “While we have 
been pumping life blood into the lead 
and zine production of South America, 
Africa and other areas, we have stood 
idly by while hundreds of American 
mines shut down and the price of these 
two vital metals has fallen to a new 
low. Today, many Congressmen who 
have been strong supporters of the 
Reciprocal Trade Agreements Act are 
strongly questioning the desirability 
of that Act’s further extension in 
1958—unless real meaning can be 
given to the escape clause and other 
protective features of the law which 
were written into it to prevent what 
is now happening to our lead and zinc 
industry.” 

Senator Arthur V. Watkins of Utah 
told the Convention that even though 
sparodically and uneasily, the mining 
industry is functioning under a na- 
tional minerals policy which consists 
of the following features: (1) accept- 
ance of the fact that the country 
should maintain a stable and pros- 
perous domestic minerals industry; 
(2) protection for the domestic min- 
eral industries; (3) provision for ade- 
quate research and technical assistance 
for mining; (4) support for small min- 
ing business; and (5) bolstering and 
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Problems of mining were faced squarely by distinguished speakers at the session on 
National Mineral Policies 


maintenance of free enterprise in the 
mining industry. 

Watkins explained that one of the 
chief reasons why the industry is so 
sick today “is the interplay of policies 
relating to other aspects of our econ- 
omy.” He said that the recent lead- 
zine action was “a good example of 
the fact that different routes can lead 
to a desired solution and that several 
routes may have to be explored to 
achieve results.” 


Referring to the future lead-zinc 
hearings before the Tariff Commis- 
sion, Senator Watkins said, “If this 
proposed tariff action fails or if the 
results are inadequate, we still have 
recourse to the legislative route. This 
can be by legislative passage of pro- 
tective tariffs or import quotas, and 
we have a live bill before the Senate 
that can be modified and enacted with 
considerable speed, if adequate support 
is available. In addition, we can at- 
tempt to modify or terminate the basic 
Trade Agreement laws, which are 
scheduled to expire next June 30. The 
Trade Agreements Act extension faced 
a difficult fight back in 1955 and it 
could fail to pass next year if resist- 


Kenneth C. Kellar about to present the resolution on Labor Relations. Chester H. 
Steele (standing left), Senator Karl E. Mundt and Herbert V. Kohler, chairman and 
speakers on the Labor Relations session look on 
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ance mounts in the Congress. Passage 
of an extension, in my opinion, would 
be aided by favorable action on the 
pending lead-zine application, because 
it would demonstrate that distressed 
industries actually do have an oppor- 
tunity for relief under the escape 
clause.” ; 

He concluded by saying that if an 
adequate solution can be worked out 
before the Tariff Commission and 
through Executive action a major ob- 
jective will have been achieved, and 
such action should spur passage by 
Congress, in 1958, of a long-range 
minerals program. 


HESTER H. STEELE, vice-presi- 
dent of Western Operations for 
The Anaconda Company, presided at 
a Labor Relations session Monday 
afternoon, with Senator Karl E. 
Mundt of South 
Dakota and Herb- 
ert V. Kohler, 
chairman of the 
board, Kohler Co., 
Kohler, Wis., as 
featured speak- 
ers. 
Senator Mundt, 
a member of the 
Senate Select 
Committee on 
Improper Activi- 
ties in Labor and Management, made 
what he termed generalizations in re- 
gard to the investigation. He said 
that labor unions are here to stay 
and that they are something with 
which management must develop the 
proper relationship. He said that as 
the results of the hearings other gen- 
eralizations can be made. The first, 
according to Mundt, is that “union of- 
ficials have been gaining in power for 
the last quarter of a century whereas 
the membership of the labor unions 
have been losing their right of self- 
determination.” He also said that the 
power of the labor unions in the coun- 
try has been running far ahead of the 
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degrees of responsibility which the 
unions have been willing to assume. 
He said the present trend toward com- 
pulsory monopolistic unionism in this 
country has demonstrated the need for 
new legislation to meet that problem 
in the interest of protecting both labor 
union member and the general public. 


Mundt said that the committee had 
set out 11 ares of investigation and 
urged those attending the Convention 
to supply any information which 
would be of assistance to the Com- 
mittee. Among the principal areas, 
according to Mundt, are labor-man- 
agement collusion, undemocratic proc- 
esses in the labor movement, misuse 
of union funds, and racketeers and 
underground elements in the labor un- 
ion movement. Mundt also discussed 
the need for remedial legislation in 
regard to secondary boycotts; extor- 
tion, robbery and bribery employed in 
certain unions and areas; organiza- 
tional picketing; “the phoney local” 
problem; political activities by labor 
unions; violence to life and property, 
and improper activities by manage- 
ment. 


The Senator said that the basic 
difficulty which plagues the labor 
movement today has been brought 


about by a shift of power from the 
individual dues-paying member to a 
selected group of  self-perpetuating 
union officials who have felt that the 
unions, and all the power that they 
reflect, belong to them. He said that 
this situation has been aggravated as 
a result of compulsory unionism. 

Mundt declared that the hearings to 
date have laid the groundwork for 
legislation in at least five fields. These 
deal with the safeguarding of the un- 
ion pension, welfare, health and strike 
funds; assuring an honest system of 
democratic procedures within labor 
unions; dealing with the infiltration 
of racketeers and underworld charac- 
ters into the legitimate labor move- 
ment; political activity and the need 
to assure that union members are not 
forced to contribute to political action 
funds to support candidates not of 
the union members’ own choosing; and 
the secondary boycott. 

Kohler spoke of the strike at his 
plant which has been going on since 
April 5, 1954, and charged that co- 
management was the objective of the 
United Auto Workers. He said that, 
among other demands, they had asked 
that there be no shop rules without 
the union’s agreement; no increase or 
reduction of hours except with union 
approval; no subcontracting of work 
without union permission; and auto- 
matic wage progression, with no 
merit increases, and promotions on a 
strict seniority basis without regard 
to fitness. 

The speaker said that there have 
been more than 800 individual in- 
stances of lawlessness including win- 
dow smashings, paint bombings, slash- 
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ing of tires, dynamiting of automo- 
biles and a building, and shotgun 
blasts through windows of non-strik- 
ers’ homes. 

Kohler said, “some employers, when 
they are faced with a strike, shut 
down their plants to avoid violence. 
This sacrifice of principle merely post- 
pones the day of reckoning. It cer- 
tainly means that non-striking em- 
ployes who want to work are forsaken 
and practically locked out.” 


In concluding his remarks, Kohler 
said, ‘‘a substantial majority of un- 
ion members in this country are sin- 
cere believers in a private property, 
free market and limited government 
philosophy—witness the overwhelm- 
ing election of Senator Taft in Ohio 
a few years ago against the bitter 
opposition of union politicians. But 
if a labor government were to come 
about in this country, it would be a 
Socialist government.” 


Speakers on the Exploration and Geology session—James P. Pollock, Calumet & 

Hecla; Kenneth L. Cook, University of Utah; Evan Just, Cyprus Mines Corp.; 

Thomas W. Mitcham, Geologist-Consultant and E. P. Chapman, Jr. of Chapman, 
Wood and Griswold 


VAN JUST, vice-president, Cy- 

prus Mines Corp., New York 
City, served as chairman of the Ex- 
ploration and Geology session Monday 
afternoon. 


N 

Exprogarion 


GEOLOGY 


“Organizing 
for Mineral Ex- 
ploration’’ was 
the subject of the 
first talk by 
James P. Pollock, 
chief geologist, 
Calumet & Hecla, 
Inc. Tracing the 
differences be- 
tween prospect- 
ing in early days 
and science 
of mineral discovery as it has devel- 
oped to date, Pollock presented an 
outline on how a geology department 
should be organized—from top level 
policy planning to the organization of 
a field crew. He stressed that ex- 
ploration is a cost of doing business 
and that top management should be 
prepared to expect and accept fre- 
quent failure. The chief geologist, he 
said, should have a definite description 
of his responsibilities which include 
both staff and line relationships and 
require, besides detailed geologic 


knowledge, a broad understanding of 
business and operating problems. He 
pointed out that there are major dif- 
ferences in the organization concept 
used, depending upon the type of ore 
or mineral which is sought. He fur- 
ther described the various stages of 
exploration projects such as the geol- 
ogy stage, the acquisition stage, the 
appraisal of results and the transition 
to production. 

Evan Just, chairman of the session, 
next cited some of the new discoveries 
and technical advances, and discussed 
exploration practices. He pointed out 
that several of the recent discoveries 
were true geophysical finds, having 
resulted from drilling out electromag- 
netic anomalies. Just discussed some 
of the refinements which have been 
developed in geophysical and geo- 
chemical techniques and fortified Pol- 
lock’s remarks on proper organization 
for exploration by emphasizing the 
need for a variety of talents in ex- 
ploration leaders—such as financial 
judgment, market judgment, metal- 
lurgical judgment, use-pattern fore- 
casting, price judgment, and political 
judgment. 

Kenneth L. Cuvok, professor and 
head of the Department of Geophy- 
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sics, University of Utah, next pre- 
sented “Geophysics in the Mineral 
Industry.” He said that about 700 
professional geophysicists are em- 
ployed in mining exploration through- 
out the world, and that this number is 
increasing at the rate of about 10 
percent each year. Total worldwide 
expenditures in mining geophysics 
during 1956, Cook stated, are esti- 
mated at about 11 million dollars, and 
nearly one million dollars are being 
spent annually on mining geophysical 
research. He explained several of the 
main geophysical methods which have 
been successful in recent years and 
gave examples of recent discoveries 
where these methods were used. Cook 
asserted that the success of any min- 
ing exploration program today de- 
pends in large measure on the proper 
integration of the tools of geology, 
geochemistry and geophysics. 

“Mining Photogeology” the 
subject presented by Thomas W. 
Mitcham, mining geologist-consultant 
of Flagstaff, Ariz. He explained that, 
by the use of mining photogeology, 
fractures, other structural situations, 
rock body contacts, and alteration are 
mapped to a detail almost equivalent 
to that ordinarily obtained in under- 
ground mapping from mining geolo- 
gists. Photographs greatly increase 
the geologist’s powers of observation, 
revealing in hours what would require 
weeks of field time and often allowing 
the identification of significant pat- 
terns which could never be observed 
on the ground. Mining photogeology, 
Mitcham said, can be applied to ex- 
ploration in a number of ways, in- 
cluding prospect or mine examinations 
and exploration programs. He showed 
examples of maps which had been pre- 
pared in remarkably short periods of 
time by using photogeology. 

E. P. Chapman, Jr., partner, Chap- 
man, Wood & Griswold of Albuquer- 
que, N. M., delivered the final paper 
of the session. “Rotary Drilling and 
Sampling.” During the past several 
years, he observed, drilling in the 
search for and the preliminary devel- 
opment of buried mineral deposits has 
been carried out at a rate unprece- 
dented in mining history. This in- 
crease in activity has led to great im- 
provements in many items of equip- 
ment—significant among which, Chap- 
man said, are the wire line core bar- 
rel, the scaled down miniature drills 
which can be flown to inaccessible 
areas, truck and track mounted churn 
and wagon drills which are highly 
mobile, combined rotary-percussion 
systems, improvements in bit and core 
barrel design and superior alloys. He 
went on to outline common sampling 
practices and methods of evaluation 
of mineralized zones by use of scin- 
tillation probing equipment. 
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HE first session on Milling and 

Metallurgy was held Monday 
afternoon under the chairmanship of 
E. H. Crabtree, director, Colorado 
School of Mines Research Foundation, 
Inc., and featured 
a series of inter- 
esting and infor- 
mative papers. 

D. S. Sanders, 
concentrator su- 
perintendent, 
Chile Exploration 
Co., Chuquicama- 
ta, Chile, covered 
the developments 
leading to the in- 
vestigation and 
testing of cyclone classification in the 
primary grinding circuit and the con- 
centrate regrinding circuit at Chu- 
quicamata, together with some of the 
results of that test work. Test re- 
sults, he said, indicate that the cy- 
clones show better metallurgical re- 
sults on the lower tonnage range. By 
replacing the present classifier-ball 
mill circuit with a cyclone-ball mill 
circuit, enough space could be saved 
to permit installation of an extra ball 
mill in each section of the concentra- 
tor. This would enable the rod mill 
discharge to be split to two ball mills 
and immediately result in finer grind- 
ing and better metallurgy with pos- 
sible increased tonnages later. In the 
concentrate regrind circuit, according 
to Sanders, the cyclones will be used 
to replace the present classifiers. 
Testing to date has indicated better 
metallurgy with this new circuit. It 
also indicates possible simplification 
of the system to enable the produc- 
tion of other products such as a pyrite 
concentrate and the separation of a 
scavenger product to be treated in a 
separate circuit. 

J. B. Clemmer, chief, Division of 
Mineral Technology, J. B. Rosenbaum, 
supervising metallurgist, and J. R. 
Ross, metallurgist, U. S. Bureau of 
Mines, Salt Lake City, Utah, in a 
paper delivered by Clemmer, reviewed 
the development of solvent extraction 
processes for recovering uranium from 
acid leach liquids and pulps and sum- 
marized the more important factors 
governing selection of equipment and 
extractants. Also discussed were lab- 
oratory studies by research contrac- 
tors of the U. S. Atomic Energy Com- 
mission to find suitable organic ex- 
tractants and the pilot plant testing 
at the Intermountain Experiment Sta- 
tion of certain organophosphates and 
amines. 

“Behavior of Metals Other Than 
Uranium in Liquid-Liquid Extraction 
Processes” was the subject of a pa- 
per presented by C. J. Lewis, man- 
ager, Chemical Division, co-authored 
with E. H. Crabtree, director, Colo- 
rado School of Mines Research Foun- 
dation, Inc., Golden, Colo. On the 
premise that ion exchange principles 
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control the behavior of metals other 
than uranium in the liquid-liquid 
process, the authors assume there is 
a primary equilibrium between the 
exchangeable hydrogen to the organic 
phase and the hydrogen associated 
with the acidity of the aqueous phase. 
The metal ion, in a secondary equili- 
brium then becomes a pawn in an 
equilibrium cycle. Data was pre- 
sented which suggests that the ex- 
change of ions between the organic 
and aqueous phases follows the laws 
of chemical equivalency. It was noted 
that neutralizing the acidity of the 
aqueous phase causes the metal ion 
to move into the organic whereas in- 
creasing the quantity of aqueous 
phase hydrogen ion relative to the 
organic will strip the organic of the 
metal it has loaded. Data on the be- 
havior of uranium, vanadium, copper, 
molybdenum, iron, chromium, tita- 
nium, zinc, cobalt, nickel and thorium 
were given. 

R. S. Long D. A. Ellis and J. E. 
Magner, Research Dept., Dow Chem- 
ical Co., Pittsburg, Calif., in a paper 
delivered by Long, considered the 
aspects of production of uranium 
tetrafluoride instead of yellow cake at 
uranium mills. The procedure con- 
sists of two steps of solvent extrac- 
tion followed by UF, precipitation. 
Advantages given include elimination 
of yellow cake precipitation, lower 
drying and shipment costs; elimina- 
tion of redissolving yellow cake; elim- 
ination of the need for nitric acid or 
hydrogen gas reduction; a more valu- 
able final product; and over-all sav- 
ings by elimination of processing 
steps. 


RESIDING over the session on 

the State of the Mining Industries 
was Edward H. Snyder, president, 
Combined Metals Reduction Co., of 
Salt Lake City. 

J. B. Pullen, 
assistant gen- 
eral manager, 
| Phelps Dodge 
Corp., Douglas, 
Ariz., summa- 
rized the near- 
term outlook for 
the American 
copper producer 
as follows: (1) 
Productive capac- 
ity is in excess of 
demand, (2) competition for the do- 
mestic market from low-cost foreign 
producers is serious, (3) most of the 
American expanded facilities were 
solicited by the U. S. Government for 
security reasons, (4) present prices 
will not permit the economic operation 
of a large portion of the U. S. indus- 
try, and (5) domestic copper pro- 
ducers are now entering a cycle simi- 
lar to that facing the domestic lead- 
zine industry, which is in serious diffi- 
culties due to foreign competition. 


STATE of the | 
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He said that adequate import pro- 
tection is necessary to keep the cop- 
per mining industry going and that 
this can be accomplished by raising 
the peril point at which an excise tax 
is applied; the peril point should be 
high enough to cover American cost 
of production and a reasonable profit. 
He suggested that the present peril- 
point base of 24 cents per pound be 
raised to a new base of 32 cents per 
pound and that the present two cents 
excise tax be increased to not less than 
four cents per pound. As a basis for 
these higher figures, he said that the 
average increase in cost of production 
since April 1951, when the base price 
of 24 cents per pound was established, 
had been 33.1 percent. 

Charles E. Schwab, The Bunker Hill 
Co., who is Chairman of the Emer- 
gency Lead-Zinec Committee, thanked 
those who supported the Emergency 
Committee in presenting the case for 
higher tariffs on imported lead and 
zine to the Congress—making particu- 
lar mention of the help rendered by 
such industry men as Otto Herreo and 
those in Government who helped the 
committee. He announced that the 
stricken lead-zine industry would, not 
later than October 1, petition the U. S. 
Tariff Commission for relief from ex- 
cessive imports. 

The iron ore industry in 1957 saw a 
continuation of the trend toward the 
development of iron ore sources to 
supplement our traditional Lake Su- 
perior producing areas, Russell C. 
Fish, vice-president operations, Han- 
na Coal & Ore Corp., said. Work on 
foreign deposits, both in Canada and 
overseas, was pushed and there were 
a number of developments in low- 
grade beneficiation, particularly with 
the taconites. 

Fish said the over-all picture is one 
of continued expansion of new sup- 
plies; of increased emphasis on re- 
search and technology, which seems 
to be paying off; and of growing at- 
tention to improving the grade and 
structure of iron ores. These things 
suggest, he said, that we may be ap- 
proaching a new era in the economics 
and technology of iron ore supply, 
with tremendous implications for 
everyone in the business. 

The state of the light metals was 
discussed by Stanley B. White, vice- 
president and general manager, Met- 
als Division, Kaiser Aluminum & 
Chemical Corp. He said the U. S. 
aluminum industry finds itself in the 
somewhat unusual situation of ex- 
panding its over-all primary produc- 
tion capacity by some 27 percent, at 
a cost of something like a billion dol- 
lars in new plant facilities, while at 
the same time the immediate market 
demand is actually decreased. Al- 
though primary production of alumi- 
num has doubled since 1951, White 
said that his company estimates alu- 
minum consumption in 1965 — only 
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eight years away—will be double 
what it is today. 

As to magnesium, he said stockpile 
requirements are filled and that pro- 
duction is on a normal, commercial 
requirement basis, showing a 12 per- 
cent increase in 1956 shipments over 
those for 1955. 

S. H. Williston, vice-president, 
Cordero Mining Co., said the situation 
facing all of the strategic metals is 
similar to that now facing copper, 
lead and zine. The only two ways in 
which the strategic metals industry 
can continue to survive in the United 
States, he said, are by outright gov- 
ernment subsidies—which Congress 
will not approve—or by import con- 
trols, as to which, today, neither the 
Administration nor Congress is en- 
thusiastic. He concluded that the out- 
look for these strategic metals is 
bleak: Antimony, asbestos, chrome, 
cobalt, columbium-tantalum, thorium, 
fluorspar, manganese, mercury, rare 
earths, tin, and tungsten. 

Richard J. Lund, assistant tech- 
nical director, Battelle Memorial In- 
stitute, pointed out that total U. S. 
output of industrial minerals in 1956, 
not including fuels and water, reached 
a value of about 3.3 billion dollars, 
a new record and some 6 percent 
higher than the previous record of 
1955. He said the annual value of 
industrial minerals output in the U. S. 
has consistently exceeded that of the 
production of metallic ores, sometimes 
by rather wide margins. Prices gen- 
erally are about the same as in 1956, 
with some as much as 5 to 10 percent 
higher, he said. 

Excess domestic capacity is a mod- 
est threat to potash, gypsum, and rare 
earths; and excessive imports are 
troubling fluorspar, sulphur, and 
feldspar. Substitution in the imme- 
diate future is not a serious threat 
for any of the 18 major industrial 
minerals, Lund concluded. 

Phillip L. Merritt, senior geologist, 
E. J. Longyear Co., said that 1957 has 
witnessed new records in uranium 
production—and that 1957 will be out- 
shone by 1958 and 1959. Plagued by 
unsound promotions in penny stocks 
only a few short years ago, this in- 
dustry has become strengthened with 
sound venture capital, he said, and in 
spite of the “tight money” situation 
prevailing, banks continue to show 
interest in loans to milling enter- 
prises that are solidly founded. The 
status of uranium as a major mining 
industry has been firmly established 
in South Africa, Canada, and the 
United States, he said, but production 
in other free world countries has not 
reached such a status. While the 
short-range domestic uranium posi- 
tion is safe, the long-range position 
at a projected 1959 rate of U30g pro- 
duction of 18,000 tons is dependent 


‘upon continuing discoveries or upon 


the utilization of low-grade ores. 


NDERGROUND Mining was the 

subject of a Tuesday morning 
session chairmaned by A. H. Shoe- 
maker, general manager, Homestake 
Mining Co., Lead, S. D. 


Topic of the 
\ 


first paper was 


‘““Steep Rock’s 
Hogarth Shaft,” 
by Gerald B. 
Hamilton, Ho- 
garth mine engi- 
neer, Steep Rock 
UNDERGROUND Iron Mines, Ltd. 


MINING Steep Rock is 
currently  devel- 
ae oping one of the 


largest single 
opening mines in North America, hav- 
ing a designed capacity of 1000 long 
tons per hour. Two 132-in. diameter 
fully automatic friction type hoists 
will bring the ore to surface in 22-ton 
bottom dump skips. The shaft is 17 
by 24 ft, eight compartment, with 
steel support, having the dump pocket 
located 72 ft below the collar to re- 
duce the height of the headframe and 
thus give a more stable structure. 
Underground mining will be done by 
block caving methods with the entire 
production coming from a single level. 
The plant is being designed for pro- 
duction of 2,500,000 tons per year. 

Onnie Marjarma, superintendent, 
Cliffs Shaft Mine, Cleveland-Cliffs 
Iron Co., spoke briefly on Cleveland- 
Cliffs’ Koepe Hoist. He reviewed his 
company’s successful experience with 
the hoist during the past year, bring- 
ing the audience up-to-date on its per- 
formance. 

A presentation of the design, sink- 
ing, and operation of circular shafts 
in the trona deposit at Westvaco, 
Wyo., was made by W. Z. Wenneborg, 
mine engineer, Intermountain Chem- 
ical Co., Green River, Wyo. Three 
shafts are in operation with the most 
recent one placed into operation with- 
in the last year. With accompanying 
slides, Wenneborg discussed the con- 
ditions which governed the design and 
the advantages of circular shafts. 
Management at Westvaco, he said, is 
well pleased with circular shafts and, 
unless conditions change, future 
shafts will undoubtedly be the same 
type. 

T. M. Tower, superintendent, and 
C. J. Ward, assistant superintendent, 
Page Mine, American Smelting & 
Refining Co., teamed up to prepare a 
paper on “Deepening the Page In- 
clined Shaft With A Cryderman Shaft 
Mucker.” Ward presented the paper 
which described the methods of deep- 
ening the three-compartment inclined 
shaft at Asarco’s Page mine in the 
Coeur d’Alene mining district. The 
Cryderman machine used consisted of 
a cage 15 ft long from which a tele- 
scopic boom was mounted on a gimbal 
type support built into the bottom of 
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Shaft sliding, hoisting, and ground control were discussed by these men at one of 


the Underground Mining sessions 


the cage. On the front of the gimbal 
and along each side of the boom, two 
8-in. diameter air cylinders are 
mounted to control the swing of the 
boom from side to side. Directly un- 
der the boom, and pivoted to the bot- 
tom of the cage, are two 12-in. cylin- 
ders to control the raising and lower- 
ing of the boom. At the clamshell 
end of the boom, two 6-in. cylinders 
actuate the clamshell jaws. A cylin- 
der within the boom permits an exten- 
sion of 11 ft 4 in. The operator is lo- 
cated at the bottom of the cage where 
he manipulates two “joystick” levers 
which control the eight multiple direc- 
tional valves. In comparing mechan- 
ical and hand mucking in the Page 
shaft, Ward said that an over-all sav- 
ing of 4.92 man-hours per foot of 
shaft was made by using the mechan- 
ical mucker. 

John Bader, project engineer, East 
Tintic Projects, Western Mining Di- 
vision, Kennecott Copper Corp., dis- 
cussed “Application of the Cryderman 
Mucker in Vertical Shaft Sinking,” 
using for an example the sinking of 
a small 215 compartment shaft for 
Bear Creek Mining Co. in the East 
Tintic district of Utah. After over- 
coming early difficulties in handling 
and in gaining operator acceptance of 
the machine, a one-man mucking op- 
eration was achieved. The Cryder- 
man vertical shaft mucker showed it- 
self to be a manpower saver during 
cleanup of muck rounds and in station 
cutting, according to Bader. 

R. G. K. Morrison, head, Depart- 
ment of Mining Engineering, McGill 
University, Montreal, spoke on “Plan- 
ning Operations to Minimize Rock 
Bursts.” He defined a rock burst as 
the rupture of a cohesive mass of 
strained rock in such a manner that 
a large proportion of its accumulated 
strain energy is released suddenly. It 
represents only one extreme in the 
range through gradual to sudden fail- 
ure. After reviewing the physical 
properties of rocks and the sources of 
mining stresses, he discussed the ef- 
fects of pillars, remnants and planes 
of weakness on the incidence and in- 
tensity of rock bursts. He covered 
planning of mining operations with 
reference to shaft locations, stoping 
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sequences and branching or super-im- 
posed lodes. Support systems used 
for shafts, stopes and levels were also 
reviewed by Morrison. He empha- 
sized the desirability of close coopera- 
tion between the scientist and the 
mining engineer. 


N Tuesday morning the first ses- 

sion on Open Pit Mining was 
held. Chairman of the session was 
Alfred T. Barr, manager, New Corne- 
lia Branch, Phelps Dodge Corp. 

Irving H. Ru- 
bow, superintend- 
ent, Pilotac Mine, 
Oliver Iron Min- 
ing Division, U.S. 
Steel Corp., pre- 
sented the first 
paper in which he 
outlined his com- 
pany’s experience 
with various 
types of blast 
hole drills. Since 
drilling represents over 25 percent of 
the total cost of mining taconite, much 
study has been given by engineers at 
Pilotac mine to reducing drilling cost. 
Experiments have been conducted 
with churn, rotary, jet piercing and 
“down the hole” drills. Rubow re- 
ported that there is no universal drill 
for taconite. With the wide range 
and structure of taconites, there is a 
place for each type. Much work still 
needs to be done to achieve the opti- 
mum in drilling taconites, he con- 
cluded. 

“Blasting with Ammonium Nitrate” 
was the subject of the next two pa- 
pers. Dort Tikker, Inorganic Chem- 
ical Division, Monsanto Chemical Co., 
discussed the topic from a manufac- 
turer’s point of view. When am- 
monium nitrate was first used as an 
explosive, the material was mixed 
with carbon black, sulphur, sawdust, 
or other such combustibles to form 
more gas from excess oxygen avail- 
able in ammonium nitrate decomposi- 
tion reaction. Now, however, a to- 
tally different manner of using this 
product as a high explosive is being 
practiced. When fuel oil is used to 
utilize the excess oxygen it enters 
into the primary or first decomposi- 


tion reaction, essentially doubling the 
speed of reaction, and the self-propi- 
gation limit can be lowered from nine 
in. minimum diameter to approxi- 
mately 214-in. diameter. Tikker went 
on to say that optimum blasting re- 
sults will be obtained if the primer 
is stacked evenly throughout the 
blast. He pointed out that the dan- 
gerous mass limit of ammonium ni- 
trate is 123 tons—at this level a fire 
can spontaneously change to a detona- 
tion. Therefore, it is suggested that 
in storing, stacks of 40 to 50 tons of 
ammonium nitrate be separated by at 
least six ft of space and a light metal 
partition such as corrugated sheet 
iron. 

The practical application of ammo- 
nium nitrate explosives was discussed 
by L. E. Snow, general foreman, Ken- 
necott Copper Corp. Success with the 
use of commercial grade ammonium 
nitrate soaked with three quarts of 
fuel oil per 80-lb packs, primed with 
30 sticks of high explosives and 
blasted with Primacord have been 
such, that at the Bingham Canyon 
mine of the Kennecott Copper Corp. 
ammonium nitrate is now. being used 
for all dry down holes. The detonat- 
ing charge, which is attached to the 
Primacord and placed in the bottom 
of the hole, has been gradually re- 
duced to a standard of 15 sticks of 
high explosive per hole, regardless of 
load. Results of the experiment to 
date indicate that the substitution of 
commercial ammonium nitrate for 
dynamite can be made at Bingham on 
a pound for pound basis, resulting in 
a powder factor of ten tons of mate- 
rial per pound of powder. Although 
the preliminary results are encourag- 
ing, the company considers the con- 
version to ammonium nitrate still in 
the experimental stage and only fur- 
ther testing and experience will di- 
vulge its true place in the blasting 
picture. 

The morning session was concluded 
by William M. Jaekle, chief engineer, 
Southern Pacific Co., who described 
“The Little Valley Project—the New 
Great Salt Lake Embankment.” 
Jaekle outlined the problems facing 
the Southern Pacific Co. in construct- 
ing a rock fill across two arms of 
Great Salt Lake to replace the present 
12-mile railway trestle. This will en- 
tail dredging out 16,000,000 cu yd of 
lake bottom and dumping in 32,000,- 
00 cu yd of rock, sand and gravel. 
The fill will be as wide as 400 ft where 
the base is soft clay, with the width 
at the top being 38 ft. Height of the 
fill varies, but it is generally about 70 
to 75 ft high in the central portion 
of the fill. A two-mile conveyor sys- 
tem is handling about 35,000 tpd of 
gravel—almost a ton a second—from 
the borrow pit to the barge harbor. 
The big job is slated for completion 
in 1960. 
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Strategic Minerals 
Luncheon — Howard 
Young, Senator Bi- 
ble, Sam Williston 


and Julian Conover 


, H. WILLISTON, Chairman of 
e the Strategic Minerals Commit- 
tee of the American Mining Congress, 
presided at the Strategic Minerals 
luncheon on Tuesday. 


STRATEGIC 
INERALS 


Senator Alan 
Bible of Nevada, 
guest speaker, 
said that the key 
to the domestic 
mining industry’s 
problem in 
excessive im- 
ports, and warned 
that unless the 
industry agrees 
on a program which it can seek 
with a united front, things are going 
to get worse before they get better. 
The solution to the industry’s prob- 
lems, he declared, calls for some type 
of protection through tariff or an ex- 
cise tax. This protection isn’t going 
to be easy to attain in the face of the 
fact that both the Democratic and the 
Republican parties have for years 
been dedicated to the free-trade 
theory, and effective legislation will 
be impossible to obtain if the industry 
is divided on what it wants. 


“As long as one segment of the in- 
dustry is saying never mind about the 
big companies but help the little fel- 
low; don’t bother about tungsten but 
help chrome; help me but don’t help 
the other fellow, our efforts are going 
to be ineffective,” Bible asserted. 

“The job is to help the industry. 
This can’t be done with the scatter- 
gun approach. It can’t be done on a 
segmentized basis. It can be done 
only if members of the industry fore- 
go the luxury of fighting among them- 
selves.” 


Bible expressed the conviction that 
some real gains toward a solution of 
the industry’s problems had _ been 
made during the last session of Con- 
gress. One of the important forward 
steps, he declared, was recognition by 
the Administration of the excise tax 
principle and its sponsorship of a 
lead-zine excise tax. 


Commenting on the long-range pro- 
gram proposed by the Administration 
this year, Bible attributed its deficien- 
cies to the State Department rather 
than to the Department of Interior. He 
said that Secretary of Interior Fred 
Seaton is doing a good job for the 
mining industry. 


YUNG HON. ALAN BIBLE « 
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Other encouraging factors for the 
mining industry, Bible said, are ex- 
panding use of the metals and min- 
erals and development of new and 
more efficient extraction processes. 
The Federal Government will continue 
to provide aid for research in these 
fields, he said. 


N Tuesday afternoon, Rep. Henry 
A. Dixon of Utah presided at 

a session on Public Lands. 
Senator Frank A. Barrett of Wyo- 
ming, first 


speaker, predicted a 
bright future for 
the western 
states, saying 
that develop- 
ments prior to 
ef | AS the end of the 
 eentury would 
/ make the area 

veritable 

powerhouse for 


J the development 

ARS / 

F and use of our 
vast storehouse 


of vital and strategic minerals.” He 
pointed out that Wyoming, Colorado 
and Utah have sufficient shale to pro- 
duce more than 2000 billion barrels 
of oil, or enough to fill the nation’s 
oil needs for 1000 years, but said that 
an adequate depletion allowance is 
required to permit oil shale to com- 
pete with the oil industry. He pre- 
dicted that western coal will be con- 
verted at the mine doors into elec- 
tricity for use in the economy of the 
entire region. 

Rep. William A. Dawson of Utah 
discussed action taken by Congress 
under which withdrawals of public 
lands by the Defense Department 
have been slowed or stopped. Al- 
though our increasing population is 
boosting the demand for natural re- 
sources—metallic, mineral and_ rec- 
reational—there is increasing pres- 
sure from various sources to _ set 
aside these lands for limited one-pur- 
pose use, he declared. Thus it is 
vitally important that any further 
withdrawals of the diminishing acre- 
age be justified only upon showing 
“that such closing is vital to the Na- 
tion’s present and future well-being. 
That is a must if we are to protect 
and conserve and develop our re- 
sources wisely.” 

Dawson said investigations of De- 


.fense Department withdrawals have 


revealed that as of June 30, 1936, the 


land controlled by the Armed Services 
totaled more than 27 million acres 
equivalent to a strip of land 14 miles 
wide stretching from New York City 
to San Francisco. When forced by 
Congress to examine its land holdings, 
Dawson said, the Defense Department 
found that it did not need any more 
land and, in fact, had more land than 
it needed already. 


Edward Woozley, director of the 
Bureau of Land Management, said the 
job of locating, developing, and man- 
aging the land and resource potential 
of the public lands is a program 
shared by the Bureau and other Fed- 
eral agencies, by State and local gov- 
ernments, by private citizens and by 
the industrial and business commu- 
nity. He described the operation of 
Public Laws 167, 357, 359 and 585, 
which deal with the multiple use of 
public lands. 


Multiple use should not be regarded 
as a panacea to end all conflicts over 
the competing demands for land use, 
he continued, but it is one of the im- 
portant tools of land and resource 
management, which must take into 
account a wide variety of complex 
factors. “To say that a tract of land 
may have actual or potential value for 
timber, for grazing, for a farm, or 
qualifies under the mining laws—all 
at the same time—may only be over- 
simplifying the case. But in resolv- 
ing those complexities, one of the most 
important practical, legal and admin- 
istrative tools is embodied in the re- 
cent multiple-use legislation,” he said. 


Allen F. Miller of the U. S. Forest 
Service spoke on the administration of 
Public Law 167, under which the Gov- 
ernment can clarify its right to man- 
age the surface resources of mining 
claims located prior to its enactment. 
He said that up to July 1, 1957, 427 
areas embracing 45 million acres with 
an estimated 414,000 mining claims 
have been approved for determination 
of surface rights, with field examina- 
tions completed on 102 areas covering 
10 million acres with an estimated 
116,000 claims. Day-to-day problems 
that have developed out of the provi- 
sion of the two-year-old law dealing 
with the general management and pro- 
tection of the national-forest surface 
resources have been settled on the 
ground between the ranger and the 
miner, he said, and forest rangers 
now have a fuller and better under- 
standing of the miner’s problem. 


W. Howard Gray, chairman of 
AMC’s Public Lands Committee, urged 
that the mining industry and lawmak- 
ers maintain in status quo the basis 
of the mining laws, which he described 
as the right of acquiring title to min- 
eral property by virtue of discovery, 
location, the performance of annual 
work, and the carrying forward of 
that right to a patent if the locator 
so desires. 
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Gray also discussed modern meth- 
ods of mineral discovery. “We think 
that there should be some provision 
by which, if the possibility of an ore 
body can be determined through some 
scientific application of modern meth- 
ods, the area should then be locatable 
and kept until a discovery is made by 
diligent survey,” he declared. 


NE of the convention program 
highlights was the Safety and 
Health session on Tuesday afternoon. 
R. T. Elstad, president, Oliver Iron 
Mining Division, U. S. Steel Corp., 
was chairman of 


this important 
and _ informative 
meeting. 


¥ The first part 
of the afternoon’s 
program was de- 
voted to a panel 
discussion on the 
| SAFETY general subject, 
H | “Cooperation of 
the Federal Gov- 
ernment in Acci- 
dent Prevention.” Panel moderator 
was the Honorable John J. Rhodes, 
U. S. Representative from Arizona. 
In his introductory remarks, Mr. 
Rhodes cautioned members of the 
mining industry, both labor and man- 
agement, that government, like nat- 
ure, abhors a vacuum. If industry 
itself does not fill the vacuum, then 
some echelon of government certainly 
will do so. The best way for any in- 
dustry to keep away from govern- 
ment regulation is to do its job so well 
that there is no need or demand for 
regulation by any level of govern- 
ment. Mr. Rhodes also stated that 
the State government is much better 
situated to prescribe regulations and 
to enforce them by inspection and 
that, “Most of us do not desire to give 
to Federal Government into this par- 
ticular field of mine safety. There is, 
however, a field for Federal participa- 
tion in research, and in acting as a 
clearing house for accident and dis- 
ease reports.” 


James Westfield, assistant director 
of the Health & Safety Division, U. S. 
Bureau of Mines, was the first speaker 
on the panel. He reviewed the differ- 
ent services that the U. S. Bureau of 
Mines renders the mining industry, 
other than coal, and outlined plans to 
extend these services to improve safe- 
ty and health conditions. Additional 
funds have been appropriated by Con- 
gress for the fiscal year 1958 to extend 
the Bureau’s Health and Safety ac- 
tivities in the non-coal-mining indus- 
try. These will be used to: (1) em- 
ploy more mining engineers to con- 
duct accident-prevention classes; safe- 
ty inspections; dust and ventilation 
surveys; and other health and safety 
studies; (2) produce safety 
films; (3) expand research and tests 
on diesel engines for use in mines; 
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(4) speed up the preparation of acci- 
dent statistics; (5) increase electrical- 
mechanical testing of mining equip- 
ment; (6) begin studies on protection 
against exposure to radioactive ores; 
(i) start respirator testing for pro- 
tection against radioactive gas and 
dust, and (8) study silicosis problems 
in non-coal mines. 

Pointing out that between 89 and 90 
percent of all accidents, regardless of 
industry, are caused by human failure, 
Franklin G. Pardee, president of the 
American Iron Ore Association, said 
this situation cannot be changed by 
legislation or inspection by more 
agencies but that education is the key 
factor in reducing accidents. The 
function of the Federal Bureau of 
Mines should, he felt, be a continua- 
tion and an expansion of safety edu- 
cation, testing of safety materials 
equipment, and basic research in many 
phases of health conditions in mines, 
physical characteristics of rock and 
other such subjects that apply to min- 
ing in general. 

Pardee was followed by Henry N. 
Doyle of the Public Health Service, 
Department of Health, Education and 
Welfare, who reviewed the coopera- 
tion of the mining industry, the Pub- 
lic Health Service, and the U. S. Bu- 
reau of Mines in early studies of sili- 
cosis. Doyle said that in addition to 
silicosis studies, the Health Service 
has been engaged in a detailed med- 
ical environmental study of uranium 
mines and has determined that there 
exists a potential health problem in 
the uranium mines due to radioactive 
gases and dust. Presently the Public 
Health Service is also conducting lim- 
ited evaluations of the health prob- 
lems to the use of diesel equipment 
underground. 

The attitude of company manage- 
ment to the cooperation of the Fed- 
eral Government in accident preven- 
tion was presented by E. I. Renouard, 
manager of mines, The Anaconda Co. 
Using the experience of his company 
in the field of health and safety work, 
Renouard stated that the progress 
that has been made by all mining 
companies in the matter of health and 
safety is far greater than it would 
have been under the stimulus of Fed- 
eral safety inspection. Taking the 
Butte, Mont., district as an example, 
he pointed out that the complexity of 
the diversified mining problems and 
methods in the mines of the area 
would present the Government with 
a serious problem in securing compe- 
tent, adequately trained and experi- 
enced personnel as inspectors. “It is 
quite likely that a period of at least 
several years on the job would be 
required before an outsider would 
be able to properly evaluate safety 
and ventilation conditions,’ he said. 
If the scope of the work of the U. S. 
Bureau of Mines is to be increased, 
Renouard concluded, let it be along 


the lines of research for the advance- 
ment of safety practices, improved 
ventilation, dust controls, and the al- 
ways necessary improvements for the 
health of employes. 

Silicosis continues to be a problem 
in at least some segments of the min- 
ing industry, according to Robert H. 
Flynn, chief, Division of Health, 
Health and Safety, U. S. Bureau of 
Mines, the next speaker, who said the 
Bureau of Mines is now completing 
preliminary plans with the Public 
Health Service for a joint field study 
of silicosis in the nation’s metal mines. 
The Bureau of Mines is again asking 
the cooperation and active participa- 
tion of the mining industry in study- 
ing the silicosis problem. Results of 
the study will be of considerable 
value to the industry in showing what 
has been done in solving an important 
occupational disease problem and will 
highlight the best methods of con- 
trolling silicosis. 

Final speaker on the panel was 
Orr Woodburn, director of the Globe- 
Miami (Arizona) Mine & First Aid 
Association. Woodburn pointed out 
that it would be impossible to write 
safety rules and regulations that 
would be applicable to all metal mines 
because of the wide variety of mining 
methods and conditions to be consid- 
ered. Compulsory inspection in the 
coal mining industry has been suc- 
cessful because coal mining is essen- 
tially the same wherever it is prac- 
ticed, he said. Therefore, you cannot 
say because inspection has worked in 
the coal mining industry that it will 
work in the metal mining industry. 
Woodburn finished by saying that he 
was in high accord with implementing 
the U. S. Bureau of Mines and the 
Public Health Service so that they 
might enlarge and give the industry 
better tools to work with to improve 
safety. 

Second half of the Health and Safe- 
ty session was devoted to three tech- 
nical papers. George A. Borgeson, 
manager, Safety & Claims, The M. 
A. Hanna Co., spoke on, “Human 
Failure—A Sleeping Giant.” He said 
that the accident records in open pit 
mining show that 75 per cent of the 
accidents can be traced back to human 
failure. To combat this cause of ac- 
cidents, his company has had success 
with a program similar to an adver- 
tising campaign. Safety meetings, 
posters, slogans, contests, etc., are 
all used to keep employes aware of 
the important part human failure 
plays in causing accidents. 

F. J. Haller, vice-president, opera- 
tions, North Range Mining Co., pre- 
sented a paper entiled, “Fighting a 
Mine Fire with CO..” The paper was 
prepared by Haller and F. G. Michels, 
safety director, North Range Mining 
Co. Haller described how his com- 
pany fought a dangerous mine fire 
with COs. After using COs gas to 
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initially fight the fire, carbon dioxide 
in the form of dry ice was dropped 
into the fire area directly. The dry 
ice had two fire-fighting effects—it 
immediately began cooling the fire and 
the generated COs started to smother 
the fire. The use of COs, Haller said, 
permitted almost immediate control 
and extinguishing of the fire (18 
hours) which could have caused a 
shutdown for weeks or months. 

Training and Education — training 
and education — training and educa- 
tion — these are the, “Essentials of 
a Sound Mine Safety Program,” ac- 
cording to J. Howard Bird, district 
supervisor, U. S. Bureau of Mines, 
who concluded the afternoon program. 
Drawing on his long experience, Bird 
outlined how one of the most impres- 
sive safety records he had come across 
had been fashioned. Training and 
education were the prime reasons for 
this exemplary safety record, along 
with the realization of management 
that accidents do cost money. Bird 
concluded by saying that to achieve 
the ultimate in safety, it is not 
enough for management to be “sold” 
on safety and willing to “go along” 
but it must lead the procession; it 
must demand safe procedures and 
practices, and it must set an example 
to the workers entrusted to its super- 
vision, 


N Tuesday afternoon Norman 
Weiss, milling engineer, Amer- 

ican Smelting & Refining Co., Salt 
Lake City, Utah, presided over the 
second session on Milling and Metal- 
lurgy. The first 
paper, “Applica- 
tions of the New 
Dutch State 
Mines Screen,” by 
Paul L. Staven- 


ger and Victor R. 
Reynolds, Centri- 
fugal Technical 


Mitpine Division, Dorr- 
Oliver, Incorpo- 
rated, Stamford, 

Conn., was pre- 
sented by Stavenger. The Dorr-Oliver 
DSM screen, he said, is a high capacity 
stationary screen for separations in 
the 8 to 100 mesh range. It consists 
of a stationary housing which holds 
the concave wedge bar surface and a 
feed distribution box with a spout to 
direct feed across the screen in a 
tangential manner. Wedge bars of 
the screen surface are oriented per- 
pendicular to the direction of feed 
flow. This use of the wedge bar sur- 
face makes possible separations at 
a size approximately equivalent to 
one-half the spacing between the bars. 
Capacity and separation are primarily 
a function of bar spacing. In de- 
scribing applications of the screen, 
Stavenger noted that it has been 


found particularly useful in heavy : 


media circuits for draining. 
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Co-authored by E. C. Perkins, super- 
visory metallurgist, and Frank No- 
vielli, supervisory chemist, Electro- 
metallurgical Experiment Station, 
U. S. Bureau of Mines, Boulder City, 
Nev., and delivered by Perkins, the 
next talk dealt with a hydrometal- 
lurgical process for beneficiating low 
grade domestic manganese ores by 
leaching and precipitating with micro- 
organisms. The first experiment and 
subsequent laboratory studies at the 
Electrometallurgical Experiment Sta- 
tion in Nevada show that manganese 
extractions of 99 percent can be ob- 
tained. Preliminary cost estimates 
indicate that it may be possible to 
process a four percent manganese ore 
for less than one dollar per unit of 
manganese, 

“A Solar Furnace for Metallurgical 
Research” was presented by W. M. 
Tuddenham, senior scientist, co-au- 
thored with R. E. Lewis, research 
technician, Kennecott Research Cen- 
ter, Western Mining Div., Kennecott 
Copper Corp. Solar furnaces are be- 
ing utilized by many firms and Gov- 
ernment agencies for research pur- 
poses and some production type fur- 
naces are even under consideration. 
The research type solar furnace at 
the Kennecott Research Center has 
proved very useful in high tempera- 
ture testing of small samples and is 
considered a very worthwhile addi- 
tion to its laboratory equipment. 

In his paper, “Research in the 
Direct Reduction of Iron Ore,” H. S. 
Turner, vice-president, Research & 
Development, Jones & Laughlin Steel 
Corp., reviewed currently available 
information on research and develop- 
ment in the field of direct reduction. 
He discussed the status of the follow- 
ing processes: Wilberg, Madaras, 
Krupp’ Renn, Republic - National 
Lead, Bethlehem - Hydrocarbon Re- 
search, Inc., United States Steel, 
Arthur D. Little, Inc., and processes 
reducing the ore in pellet form. The 
key to direct reduction, according to 
Turner, lies in the ultimate value of 
the product in subsequent steel mak- 
ing steps. Here gangue-forming im- 
purities present penalties unless steps 
are first taken to remove them mag- 
netically or by smelting. Both are 
under study. Results to date, he said, 
make it appear likely that one or more 
of these processes will find important 
application in the future. 


A. H. Blyth, mechanical engineer, 
Marcona Mining Co., San Juan Bay, 
Peru, spoke on the “Marcona Con- 
veyor Belt Sampler.” This  semi- 
automatic traveling sampler syncho- 
nizes speed with a 42-in. conveyor 
belt and cuts a sample from the full 
width of the belt without stopping the 
conveyor. The conveyor handles 1900 
tph of iron ore ranging up to ten in. 
in topsize. Use of this sampler has 
greatly reduced mechanical and elec- 
trical overloads. 


Representative Baker of Tennessee talks 
taxes 


T the tax panel session Wednes- 
day morning, presided over by 
L. J. Randall, president, Hecla Mining 
Co., the industry was warned that 
greater efforts should be made to edu- 
cate the public 
and Members of 
Congress with re- 
spect to the need 
and the justifica- 
tion for percent- 
age depletion al- 
lowances. Repre- 
sentatives Ho- 
ward H. Baker 
of Tennessee and 
Frank Ikard of 
Texas discussed 
the revenue revision hearings which 
will start January 7, 1958 before the 
Ways and Means Committee, of which 
both are members. They pointed out 
that the nature of the depletion al- 
lowance and its importance to the 
economy of the Nation are misunder- 
stood by many Congressmen and the 
public at large. 

Baker reviewed the efforts to 
amend Section 614 of the 1954 Code, 
dealing with determination of the 
property upon which depletion is 
based. He predicted that the Mills 
bill, which contains amendments de- 
signed to restore pre-1954 rights in 
connection with aggregation of prop- 
erties for computing depletions will 
be passed by the House early in 1958. 
He pointed out that exploration is the 
life-blood of the mining industry, and 
said many people in the industry are 
urging repeal of the limitations on 
deduction of these expenditures. 

Both Baker and Ikard predicted 
Congress would act to protect the 
lead-zine industry against destruction 
by excessive imports unless adequate 
relief is granted under the escape- 
clause procedure of the Reciprocal 
Trade Agreements Act. Ikard said 
the Ways and Means Committee will 
consider whether the escape-clause 
procedure, as administered, is ade- 
quate, or whether the entire reciprocal 
trade program should be junked. 


Howard Young, AMC president, an- 
nounced that Henry B. Fernald had 
resigned as chairman of the Tax 
Committee of the American Mining 
Congress after serving in that capa- 
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city since 1932. Young expressed the 
high esteem and warm friendship of 
the mining industry for Fernald, and 
the audience responded with a stand- 
ing ovation in appreciation of his 
years of devotion to the cause of the 
mining industry. Young announced 
that Lincoln Arnold, an attorney 
with Alvord and Alvord, Washington, 
D. C. had been named chairman of 
the Tax Committee to succeed Fer- 
nald. He also introduced Brice 
O’Brien and Laurence P. Sherfy, at- 
torneys with tax backgrounds, who 
are new members of the staff of 
AMC, and William I. Powell, formerly 
of the AMC staff. 

Fernald reviewed briefly the tax 
problems facing the industry, and 
emphasized that the solution to these 
problems requires the unified support 
of the entire mining industry, rather 
than a striving by each individual for 
his own particular advantage. 

Ellsworth C. Alvord, AMC Tax 
Counsel, said that while it might be 
a minority view, he favored loosen- 
ing of the money supply. Alvord 
stated that he does not fear inflation, 
but regards it instead as a concom- 
itant of prosperity. He expressed his 
conviction that reducing taxes would 
maintain or increase revenue through 
stimulation of business activity. 


ONALD H. McLAUGHLIN, pres- 
ident, Homestake Mining Co., 

and Frank A. Wardlaw, Jr., gen- 
eral manager, International Smelting 
& Refining Co., were co-chairmen of 
the session on 

Gold, Silver and 

pity Monetary Policies 


ing. Two  out- 
ge standing papers 
2 ‘ 

OILNEK were presented 


and a lively dis- 
cussion from the 
floor ensued. 


Franz Pick, 
publisher, Pick’s 
World Currency 
Report, spoke on Debasement of “Gold 
by U. S. Monetary Policy.” Calling 
gold “the constantly functioning mon- 
etary conscience of the globe,” Pick 
warned that we should not under- 
estimate its influence on this nation’s 
destiny. He said that the government, 
since adopting the system of “man- 
aged paper currency” in 1933, has 
not burdened itself with ethical con- 
siderations in its administration of 
a shrinking purchasing power of our 
currency. “The major question was 
and is the maintenance of full em- 
ployment,” he said, “and in any dis- 
cussion of this problem, the value of 
the dollar is an absolutely secondary 
question. The value of gold is a com- 
plex of such scope that no one in the 
administration wishes to cope with 
it.” 


Mone TARY 
Pouicies 
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Pick pointed out that the present 
world cannot return to the gold coin 
standard, because this would immedi- 
ately show, “to what degree the 
obedient and patriotic citizen got ex- 
propriated by the rulers whom he 
respects.” The total gold stock of the 
world, he explained, is not sufficient 
for any major country, including 
China and Russia, to make their cur- 
rency units and bank deposits con- 
vertible into gold coins, freely avail- 
able to the public. Pick predicted 
that the government will increase the 
gold price at some future date, but he 
warned gold miners that the waiting 
period before this happens will be 
costly. The full text of Pick’s paper 
will be published in the next issue of 
MINING CONGRESS JOURNAL. 

L. J. Randall, president, Hecla 
Mining Co., spoke on the position of 
silver. After tracing the history of 
silver mining in our hemisphere and 
explaining the various laws which 
have influenced its price, he presented 
statistics on silver pricing, imports, 
coinage, and industrial consumption 
through the last fiscal year. He went 
on to describe the new products and 
industrial applications which are con- 
suming increasing quantities of silver. 
Pointing out that by-product silver 
is the margin of profit for many base- 
metal producing mines, Randall ap- 
pealed to the government to “decrease 
the seigniorage by 9.09 cents an ounce 
in partial recognition of the increased 
costs of mining silver and the base 
metals with which it is associated in 
the ore; and to enable the administra- 
tion to implement an important phase 
of its program designed to maintain a 
mobilization base by aiding certain 
segments of the domestic mining in- 
dustry.” 


EDNESDAY morning’s ses- 
sion on Underground Mining 
was handled by Robert Henderson, 
resident manager, Climax Molybde- 
num Co. Robert F. Love, assistant 
to resident man- 


ager, Intermoun- 
- tain Chemical Co., 
(sz discussed various 
mining methods 


which were in- 
| for the bitumi- 

UNDERGROUND | nous coal mining 

MINING | industry, but 


itially developed 
which are now 
being used, or 
could be used in 
many flat-lying underground mining 
operations. Mining systems such as 
room and pillar, pillar extraction, and 
longwall were covered by Love in 
light of Intermountain Chemical’s 
experience at its Westvaco mine. He 
also discussed briefly trackless haul- 
age, roof support, ventilation and 


mining machinery in a nearly hoizon- 
tal mine. 


Claude O. Dale, assistant general 
manager, Mining & Smelting Division, 
The Eagle-Picher Co., spoke on 
“Underground Ore Loading Equip- 
ment.” The full text of his talk is 
given in this issue on page 102. 

An interesting discussion on Dale’s 
paper was given by Eugene P. Reed, 
manager, Raw Materials, Tennessee 
Coal & Iron Division, U. S. Steel 
Corp. He agreed with Dale that steep 
mining grades, separation of working 
faces and general irregularities of 
ore deposits will always be with us 
as a hindrance to producing an ideal 
machine. Reed made comparisons of 
the operations in which he had a part 
with those described by Dale, empha- 
sizing how closely the items of com- 
parison fell in line. He also pointed 
out that repair and maintenance costs 
contribute more than their fair share 
of the total. Reed suggested that 
closer cooperation between equipment 
manufacturers and operators should 
produce machines of more rugged 
materials and designed especially for 
easy, low cost maintenance. 

E. C. Skinner, resident manager, 
Potash Division, International Miner- 
als & Chemical Corp., spoke on the 
use of rope suspended conveyor belts 
in the production of Langbeinite ore 
at International’s mine east of Carls- 
bad. He discussed the reasons why 
rope supported conveyors were con- 
sidered for this application. The 
installation of the belt, he said, has 
made it possible to reduce from five 
to only two or three the number of 
shuttle cars which are operating. 
Management also found that close at- 
tention to fragmentation and blasting 
increased the speed and efficiency in 
loading. The elimination of overhead 
trolley installation was another major 
saving, according to Skinner. For 
the face production crew only, he said, 
the mine increased the number of tons 
per manshift about 35 percent over 
its former operation. Skinner con- 
cluded that the rope belt conveyor has 
proven to be a flexible, high-capacity, 
useful piece of equipment. 

The final paper by J. J. Daly, en- 
gineer, Minerva Oil Co., was on 
“Plastic Ducts for Mine Ventilation.” 
In studying the means of providing 
auxiliary ventilation at the No. 1 
Mine of Minerva Oil Co., considera- 
tion was given to the possibility of 
using light inexpensive plastic ma- 
terial to form a low pressure air duct. 
To develop methods and costs, trials 
were made using a tube made up of 
polyethylene film, wooden hoops and 
taped seams. From these trials, it 
was determined that the tubing could 
be constructed and installed at a 
reasonable cost and that the possibil- 
ity of acceptable service life and 
maintenance costs are good. The fan- 
tubing system has now been in service 
for five months and performance to 
date indicates that the tubing is 
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eapable of handling air at low pres- 
sures without serious difficulties. 


NDER the chairmanship of War- 
U ren S. Moore, president, W. S. 
Moore Co. of Duluth, the second 
Open Pit Mining session got under 


way on Wednesday morning. E. H. 
Mulligan, assist- 
ant chief engi- 


neer, Steep Rock 
Mines, Ltd. pre- 
sented the first 
paper, which de- 
scribed the appli- 
cation and engi- 
neering details of 
open pit belt con- 
veyors at the 
Steep Rock iron 
range in western 
Ontario. At these operations par- 
ticular attention was paid to deter- 
mine the best means of transporting 
ore from the open pit to the loading 
terminal. The total haul is approx- 
imately one mile with a vertical lift 
of 725 feet. Factors which influenced 
the selection of the conveyor method 
were that belt conveyors are feasible 
for bulk haulage through adverse 
topography, that the capital outlay 
is low when written off against a 
large enough tonnage, that the oper- 
ating cost is low and will remain 
uniform, that a conveyor haulage 
system is not hampered by inclement 
weather, and that it can be operated 
by relatively unskilled labor. Maulli- 
gan detailed the engineering aspects 
of grade determination, vertical 
curves, belt speed and capacity, and 
the specifications needed in terminals 
and drive motors. He gave a break- 
down of construction costs, relating 
them to both the belt horsepower and 
the length of the system. These 
amount to $128 per foot of center and 
$540 per belt hp, with structures and 
mechanical installations comprising 
about 85 percent of the total. Mulli- 
gan concluded that in any operation 
where material must be moved in bulk 
through rugged terrain and in in- 
clement weather conditions, the belt 
conveyor merits serious consideration 
as a haulage medium. 

Current trends in heavy conveyor 
belts were further discussed by 
Arthur Arguedas, conveyor belt en- 
gineer, Manhattan Rubber Division, 
Raybestos-Manhattan, Inc. and Mar- 
tin Vander Laan, manager of opera- 
tions, Robins Engineers Division, 
Hewitt-Robins. Arguedas described 
the various new synthetic fiber fabrics 
being used in high-tensile belts point- 
ing out that longer centers, fewer 
transfers and lower capital and main- 
tenance costs are now available in the 
new belts which combine good trough- 
ability, better impact absorption and: 
rip resistance. Vander Laan pointed 
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out that the high tension fabric belts 
require special measures to be taken 
in the design of conveyor structures 
to protect the belt from damage and 
to obtain full utilization of the im- 
proved belt. He went on to describe 
some of the newer and more unique 
applications of conveying large vol- 
umes of material over relatively long 
distances. 

Gordon N. Carlson, district mechan- 
ical engineer, Pickands Mather & Co. 
spoke on “Advances in Off-Highway 
Truck Design” as developed for iron 
mining on the Mesabi Range. He de- 
scribed the types and capacities of 
trucks now in use and analyzed the 
factors which determine their applica- 
tion. Carlson told about the formation 
of the “Range Mechanical Committee,” 
the general purpose of which is to 
improve the design of equipment and 
inform the manufacturers as to just 
what is required in heavy equipment 
for Mesabi Range mining operations. 
He went on to describe in detail the 
improvements which have been made 
in diesel engines, torque converters 
and transmissions, and tires, pointing 
out that trucks are now available 
with a wide variety of capacities and 
characteristics, and that the operator 
is in a good position to select units 
which are most applicable to his job. 

Earl F. Hanson of Utah Construc- 
tion Co. presented a paper on the 
“Relative Economy of Six, Eight and 
Ten Cubic Yard Shovels,” stating that 
the size of earth-moving equipment 
for strip mining is generally deter- 
mined by the total amount of ma- 
terial to be moved, the rate of pro- 
duction, operational mobility required, 
and the transportation equipment 
available for hauling. Hanson pre- 
sented cost figures for the three sizes 
of shovels showing factory purchase 
cost, hourly ownership cost, a complete 
breakdown of maintenance and oper- 
ational expenses, depreciation, major 
overhaul cost, and overhead. He con- 
cluded that in his company’s opera- 
tions, aside from daily output, there 
is only a small difference in unit cost 
between six, eight and ten yard 
shovels working under similar con- 
ditions. 

Professor W. A. Vine, Mining Dept., 
Montana School of Mines presented 
an interesting paper on “Slope Stabil- 
ity in Open Pit Mines” in which he 
analyzed the forces which tend to 
cause slope failure along with those 
which tend to prevent it. Vine dis- 
cussed in detail the effects of deepen- 
ing a pit, cutting back the crust to 
the pit to make a shorter slope, 
steepening of the slope angle, vibra- 
tions such as blasting, and varying 
moisture conditions. He spoke of 
careful pit design as the most obvious 
of the processes to restore stability 
in open pit slopes. 


SESSION on Engineering and 
Management Problems was held 


Wednesday 
Glaeser, 


afternoon. 
vice-president and general 


Oscar A. 


manager, Western Operations, U. S. 
Smelting Refining & Mining Co., was 


session chairman. 


we The first paper 

was given by I. K. 

engineer, Kenne- 
cott Copper Corp., 


|) INDUSTRIAL 
ENGINEERING 
|| MANAGEMENT 


who discussed the 
“Role of the In- 
dustrial Engineer 
in the Mining In- 
dustry.” 


|, PROBLEMS “All too fre- 
quently industry 
is guilty of initiating spasmodic, inter- 
mittent cost reduction campaigns, 
conducted on a crash program basis 
and generally brought on by fluctuat- 
ing conditions. Such an approach may 
provide some measure of temporary 
success, but in the long run it isn’t 
nearly as effective as a planned, con- 
tinuing program of cost reduction,” 
according to Hearn. Industrial en- 
gineering programs, which have been 
utilized in the manufacturing indus- 
try many years, have much to offer 
the mining industry. At Kennecott, 
he said, it has become evident that 
the open-minded, analytical approach 
of industrial engineers can result in 
the development of improved methods 
of doing practically all tasks accom- 
plished through human effort. 


The mining industry as a whole, 
Hearn said, is probably the most fer- 
tile field in American business for the 
application of industrial engineering 
principles and practices. The need 
for services of integrated teams 
which combine the know-how of all 
engineering and research is great. 
Teams might include industrial, me- 
chanical, electrical, metallurgical and 
chemical engineers, together with vari- 
ous research specialists. These teams 
would make comprehensive imagina- 
tive investigations of every funda- 
mental facet of the business, and un- 
doubtedly would come up with 
completely new approaches and tech- 
niques for producing a commercial 
product. 

“Communications—A Job for Top 
Management,” was the title of a 
paper by Robert A. Harper, assistant 
director of Public Relations, Koppers 
Co., Inc. Harper stressed the need 
for company management to defend 
by printed word the idology that it 
so strongly believes in—“. . that 
there is no way in which either jobs, 
wages, or benefits can be guaranteed 
if sales are not made and profits are 
not earned.” In backing up his state- 
ment, he cited a study, made early 
this year, of union and company 
publications. In union publications, 
he said, it was found that the union 
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editor in almost every instance used 
a legitimate news item of public in- 
terest upon which to “grind his axe,” 
and without exception all articles 
presented a definite opinion of union 
leaders. A survey of employe publi- 
cations of the 50 largest corporations 
in the U. S. on the other hand, showed 
that not as strong a stand was taken 
by management. One company only 
was given the credit for facing the 
issues squarely and refuting union 
arguments categorically. Harper said 
he could not understand why so few 
managements have taken steps in 
their communications program to be 
sure that their point of view is put 
directly before their own workers. 
The tools are available, he continued, 
but they are just not being used. 


There appear to be no successful 
“gimmicks” to the selection and train- 
ing of prospective executives, accord- 
ing to John G. Neukom, director, 
McKinsey & Co., Inc. The best ap- 
proach seems to be the accumulation 
of a number of appraisals as_ to 
whether or not a candidate has the 
proper characteristics for such a 
position. These can be partially listed 
as: energy, enthusiasm and drive; 
good mental equipment; reliable judg- 
ment; imagination; sense of humor; 
attractiveness to others, and emotional 
stability. Just as important, however, 
is an atmosphere that is conducive to 
executive development. This includes 
both a well-run enterprise and proper 
management attitude. It is also im- 
portant to provide opportunity for 
advancement and to outline the paths 
of progression available to prospective 
executives. The latter will assist, 
Neukom said, in identifying oppor- 
tunities and programs of job rotation 
and understudying. 


“What Can Research Do for Man- 
: agement Problems in Mining?” was 
the title of the final paper, presented 
. by D. Reid Weedon, Jr., vice-presi- 
dent, Arthur D. Little, Inc. The min- 
ing industry and all other industries 
have routine situations that require 
little more than experience for their 
solution, Weedon stated. There are 
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D. Reid Weedon uses visual aids to illustrate his talk on Research in the Mining 
Industry at the Industrial Engineering-Management Problems Sessions 


other problems, however, that have 
grown with the expansion of our na- 
tional economy and with the quicken- 
ing pace of competition. Experience, 
an asset shared by all in industry, 
when applied to these major problems 
can assure a company of, at best, 
mediocrity. Therefore, the above- 
average company must find other 
tools to achieve and hold its competi- 
tive position. Research is one of 
these tools. It can help management 
in any industry by the improved ob- 
servation of problems as an aid in the 
decision-making process. Research is 
trained to critically examine all fac- 
tors influencing management decisions 
—including such diverse subjects as 
inventory control, corporate planning 
and determining potential demand for 
a product. Weedon concluded by 
urging mine management to take a 
close look at its research activity. 


OBERT W. PRESONS, man- 
R ager, Drill Steel Div., Crucible 
Steel Co. of America and Chairman, 
AMC Underground Drilling Commit- 
tee, served as chairman for the Un- 
derground Drill- 
ing Symposium on 
Wednesday after- 
noon. 

“Drill Steel De- 
velopments in the 
Laboratory” was 
the subject of a 
GROUND! paper by Floyd 
DRiuinc| R. Anderson, 
Symposiun| chief metallur- 
gist, Gardner- 

Denver Co., who 
pointed out the importance of labora- 
tory research in improving drilling 
performance and described specific 
projects undertaken by his company 
in its effort to provide the mining 
industry with more efficient bits, steel 
and drill machines. He told of labora- 
tory projects in which energy trans- 
mission by drill rods was measured, 
and of other tests to determine the 
proper hardness of steel shanks and 
hammers. 

James W. Clemens, operating en- 


gineer, The M. A. Hanna Co., outlined 
the practices of operating companies 
with regard to the use and testing of 
underground drill bits in his paper, 
“The Use, Testing and Performance 
of Underground Drill Bits.” Since 
the introduction of tungsten carbide 
insert drilling, he said, the mining 
industry and bit manufacturers have 
constantly been trying to improve the 
bit to rod connection so that connec- 
tion life will approach that of the 
insert. He referred to the taper 
socket or press-on type connection 
which has been applied to tungsten 
carbide bits in recent years, and gave 
a summary of the results which many 
companies have experienced in use 
and testing of this type of bit. 

Clemens’ paper was discussed by 
Maurice W. Hawkesworth, general 
sales manager, Western Rock Bit 
Manufacturing Co., and Robert H. 
Holsing, assistant chief engineer, 
Rock Bit Div., Timken Roller Bearing 
Co. Noting the wide variation in test 
results from company to company and 
property to property, Hawkesworth 
stressed the difficulty in establishing 
a uniform method of evaluation of 
test results. This is due ‘to ground 
variation, bit design, and type of 
equipment used, he said. He pointed 
out that no one type bit design is suit- 
able for every drilling condition, and 
for that reason his company manufac- 
tures six different designed bits to 
meet the industry’s drilling problems. 
Holsing analyzed the points of failure 
in carbide bits and said, “the bit man- 
ufacturer’s function is to furnish any 
type of bit that will economically and 
efficiently do the work required by the 
bit user. There must be enough au- 
thentic demand to justify diversion of 
manufacturing effort and equipment. 
Manufacturers must standardize on 
bit connection designs, series, gauges, 
and types or manufacturing costs will 
become so high as to put the bit user 
and the manufacturer on an uneco- 
nomical basis.” 

E. B. (Ted) Olds, assistant mine 
superintendent, The Bunker Hill Co., 
spoke on “Underground Drilling Ma- 
chines” and his paper was _ subse- 
quently discussed by Robert L. Sand- 
vig, research engineer, Thor Power 
Tool Co. and Jacob E. Feucht, man- 
ager, Engineering Dept., Le Roi Div., 
Westinghouse Air Brake Co. Olds 
pointed out that the basic operating 
principle of our present rock drill has 
not changed in nearly 60 years. He 
went on to discuss the advent and 
success of the air-feed leg jackham- 
mer, the 10-ft screw feed drifters on 
jumbos, and other refinements in pres- 
ent day drills. He described his 
company’s experience in the mainte. 
nance, lubrication, and overhaul of 
drill machines, but stated, “to date 
no one has a general workable for- 
mula to determine when a rock drill 
should be scrapped.” Olds made an 
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J. Carlton Ward, Jr., president of the Vitro Corp., spoke on the Future of Nuclear 
Power at the Uranium session 


appeal to the industry for cooperation 
in the work of the AMC Underground 
Drilling Committee and stressed the 
need for an exchange of information 
within the industry. 


Sandvig pointed out that the de- 
velopment of the tungsten carbide in- 
sert bit has already radically altered 
applications of the underground drill- 
ing machine and predicted that there 
will be further extensive improve- 
ments in its application. However, 
he said, the diversified requirements 
of mining operations indicate more 
specialized units, of which the rock 
drill is but a component. Sandvig 
acknowledged that improvements of 
underground drilling machines are 
needed in the fields of better cuttings 
flushing, higher power levels at the 
bit face, and mechanical perfection of 
units designed for particular mining 
applications. 

Feucht discussed the question, 
‘“‘When should a rock drill be 
scrapped?” and stressed the need for 
accurate and factual information from 
the operators. “Most operators are to- 
day,” he said, “in a much better posi- 
tion to furnish this type of informa- 
tion with a much higher degree of 
accuracy than in the recent past.” 
Feucht indicated a few of the practices 
that cause high maintenance to por- 
tray how, with the use of an adequate 
drill maintenance cost record system, 
preventive measures can be applied 
early to keep costs low. He expressed 
his opinion that the economical point 
at which to scrap a drill must be left 
to the discretion of mine operators, 
but the decision will be much easier 
when accurate records of performance 
and maintenance costs are kept and 
weighed against newly developed 
modern drilling equipment that is 
currently available. 
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. utilization of nuclear fuel. 


CARLTON WARD, JR., presi- 
Jj. dent of the Vitro Corp., discussed 
the future of nuclear power at the 
Wednesday afternoon session, pre- 
sided over by Marion F. Bolton, man- 
ager, mining and 
Milling Opera- 
tions, Kerr-McGee 
Oil Industries, 
Inc. Ward cited 
the large expen- 
ditures for indus- 
trial research in 
the United States 
which have grown 


“Um | to $7 billion per 
i: year, and it has 


been predicted 
that they will increase to $15 billion 
in the near future. This increased 
level of research, he said, foreshadows 
vast scientific progress. Ward pointed 
out that the Blind River area of Can- 
ada will shortly produce more urani- 
um than the entire United States, 
although the ore is of low grade. He 
expressed the view that we are behind 
the British in efforts to utilize thor- 
ium, and asserted that the United 
States has no thorium policy. 

There is not enough coal and oil 
combined, Ward said, to run a civili- 
zation of the type we envisage beyond 
about the next 100 years. The chem- 
ical industries are developing new 
uses for petro-chemicals so fast that 
it is now clear, he asserted, that pe- 
troleum is not going to depend upon 
a fuel market for its future. 

He presented a chart showing that 
over the last 50 years the standard 
of living has depended solely and 
directly on the production of power, 
and predicted much progress in the 
This will 
bring its cost down, while coal and 
oil will never be cheaper. Foreign 


countries which do not now have suffi- 
cient fossil fuels are forced to direct 
their program into different channels. 
Ward estimated that nuclear power 
would be competitive with fossil fuels 
in the United States by 1970. He 
discounted the concern over radio- 
active waste disposal, stating that it 
will cease to be a problem because 
ways to utilize the heat in radioactive 
waste will be found. Ward said that 
the Russians have assigned top prior- 
ity to their nuclear power program, 
and we must not lag—we must not 
let this get mixed up in politics! He 
indicated considerable optimism that 
controlled fusion of hydrogen would 
become a reality in the long-range 
future. 

T. O. Evans, chief mining engi- 
neer, Atchison, Topeka & Santa Fe 
Railway Co., discussed uranium de- 
posits in the Grants, Jackpile and 
Ambrosia Lakes areas of New Mex- 
ico. He traced these districts from 
discovery, exploration and original 
production through to the present, and 
gave the status of each operating 
property, telling about the mills in 
operation and under construction. 
Five mills will be processing over 
11,000 tons per day in New Mexico— 
equivalent to about 4,000,000 tons per 
year, and, to illustrate the magnitude 
and importance of the uranium min- 
ing industry to the nation and to New 
Mexico, Evans said, “It is reported 
that $125,000,000 dollars has been or 
will be spent in developing operations 
in the Grants, Laguna and Ambrosia 
Lake areas.” 

J. A. Mecia, manager, Mining Divi- 
sion, Utah Construction Co., gave a 
detailed description of uranium min- 
ing in the Gas Hills district, Wyoming. 
He said Wyoming has become one of 
the major uranium mining states, and 
several large companies are active in 
the area. He further stated that 
property acquisitions and consolida- 
tions now taking place should assure 
the future aggressive development of 
uranium mining and milling in Wyo- 
ming. 

A. E. Weissenborn, of the U. S. 
Geological Survey, Spokane, Wash., 
described the recent development of 
the uranium industry in Eastern 
Washington. He explained the geo- 
logy of the three different types of 
deposits known to occur in significant 
quantity in the area and detailed the 
various discoveries and individual oc- 
currences. There are five separate ore- 
bodies being mined or prepared for 
mining and numerous others being ex- 
plored by surface bulldozing, or drill- 
ing. Weissenborn said that  sub- 
stantial and steady supplies of ura- 
nium will be forthcoming from the 
Eastern Washington districts and 
that, in his opinion, the possibility of 
new ore discoveries remains quite 
good. 
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NOTHER important session, In- 
/ dustrial Minerals, was held 
Wednesday afternoon with G. Donald 
Emigh, director of mining, Monsanto 
Chemical Co., St. Louis, Mo., as chair- 
man. 

First speaker 
was Joseph L. 
Gillson, chief geo- 
logist, E. I. du 
Pont de Nemours 


& Co., Inc. His 

paper was en- 

| titled, “The In- 

| LNoustriat | dustrial Mineral 

Mimerms! Industry.” In it 


<= he reviewed the 
tremendous 
growth of the volume and diversity of 
industrial minerals that has occurred 
in the 43 years since the First World 
War. The growth in population, and 
especially in the buying power of the 
average family, has led to a huge de- 
mand for fertilizer materials to in- 
crease the food supplies, and the de- 
mand for better housing has caused a 
spectacular increase in the production 
of gypsum, lime and clays of all kinds. 
The automobile industry with the con- 
sequent demand for better and more 
roads has made its impact on sand 
and gravel, crushed stone and cement. 
Above all, the growth in industrial 
production, particularly in the chem- 
ical and metallurgical industries, has 
created a demand for many industrial 
minerals. 

Mur! H. Gidel, assistant chief geo- 
logist, The Anaconda Co., spoke on the 
subject, “The Place of Metals and In- 
dustrial Minerals in the Older Mining 
Company.” He said that the history 
of the successful development and 
growth of Anaconda in its varied op- 
erations, principally in the western 
continents, has been centered around 
persistent expansion of and diversifi- 
cation of its mining and metallurgical 
activities developed as a result of the 
constant technological investigations 
and the solving of problems related 
thereto. Starting with early day min- 
ing operations in the Butte District, 
Gidel reviewed the impressive record 
of Anaconda’s interest and operations 
in the metal and industrial mineral 
business. He mentioned that increasing 
interest is being taken in additional 
resources, particularly those metals 
having undoubted importance in the 
future, with the hope of developing 
a large enough reserve upon which to 
initiate a productive and profitable 
operation. 


“Industrial Minerals and the New 
Mining Company” was the title of the 
next paper, which was delivered by 
Charles W. Sweetwood, assistant man- 
ager, Exploration Division, J. R. 
Simplot Co. He presented the organ- 
ization, progress and achievement of 


OCTOBER, 1957 


An outstanding panol of Industrial Minerals producers discussed important aspects 


of their industry 


the J. R. Simplot Co. as illustrations 
typifying the success that might be 
achieved by the new industrial min- 
erals mining company. His conclud- 
ing remark was that the new com- 
pany, regardless of its size or affili- 
ation, will succeed if it is prepared to 
accept the challenge of our highly 
competitive industrial market, and to 
scientifically develop, mine, process, 
and sell its output by offering a better 
product at lower cost to the con- 
sumer.” 

“The Chemical Company and Its 
Industrial Minerals” was discussed by 
O. A. Power, manager, Mineral De- 
velopment Department, Food Ma- 
chinery & Chemical Corp. Using his 
own corporation for an example, 
Power showed the importance of min- 
ing to a chemical processing company 
as a major source of the raw ma- 
terials which are treated to yield in- 
dustrial chemicals. The chemical 
processing plants of Food Machinery 
& Chemical Corp. require over 2,000,- 
000 tons of mineral raw materials an- 
nually as source materials, and over 
500,000 tons of coal and coke. The 
Mineral Development Department of 
the Westvaco Mineral Products Divi- 
sion has the responsibility of estab- 
lishing and protecting the mineral 
raw material position of the corpora- 
tion. This is accomplished by ex- 
ploration and development to establish 
reserves adequate to insure continued 
plant operation, by planning mining 
to properly utilize these reserves, by 
metallurgical research to utilize low 
grade reserves, and by exploration 
for new mineral raw materials which 
may be converted to saleable products. 

The final speaker on the program 
was J. V. Otter, engineer-special serv- 
ices, Morrison-Knudsen Co., Inc., who 
discussed the “Role of the General 
Contractor in Industrial Minerals.” 
He explained that general contractors 
are specialists in the extraction and 
transportation of bulk minerals of all 
kinds and offer to the mining industry 
savings in cost of production and 
substantial reduction in capital outlay 


for plant and equipment. From an 
administrative point of view, the 
avoidance of capital investment is a 
big advantage to many mining com- 
panies. Few such companies have the 
special geared-to-the-job equipment 
needed for every phase of the work, 
and the use of general contractors 
anticipates and disposes of such neces- 
sity. With the aid of slides, he de- 
scribed some of the jobs Morrison- 
Knudsen has undertaken in the in- 
dustrial minerals field. 


HOSE attending the tax forum on 
Thursday were pleasantly sur- 
prised when Representative Howard 
H. Baker of Tennessee attended and 
discussed many subjects of interest. 
Henry B. Fer- 

a nald, retiring 
chairman of the 
AMC Tax Com- 
mittee, and Lin- 
coln Arnold, new 
chairman, turned 


the floor over to 
/ Baker who ex- 
/ plained the pro- 
NEL cedure to the 


Ways and Means 
Committee. Ba- 
ker invited questions, and discussed 
that provision of the Mills Bill 
amending Section 614 of the 1954 
Code, having to do with defining 
“the property” for purposes of 
percentage depletion. He expressed 
particular interest in that portion of 
the AMC resolution calling for a 
three-year tax exemption for new 
mines. Baker received a _ standing 
ovation for his participation in the 
forum. 

The balance of the day was spent in 
general discussion of current tax 
problems of the industry, with partic- 
ular emphasis on determination of 
gross income from the property for 
purposes of computing the depletion 
allowance, determination of what is 
“the property,” exploration and de- 
velopment expenditures, and deprecia- 
tion. 
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Does a 


trip of Mine Cars 
ever wear out? | 


No! Effectively, a mine car trip mever wears out. When one 
car needs repairs, you simply shunt it to a siding in a couple 
of seconds...and the rest of the cars keep rolling out the ton- 
nage. When you retire a car after a long, hard life, it’s just one 
car, not a major over-haul. One car at a time over the years, 
a mine car trip is kept young and productive with ordinary 
maintenance and repair. 

And QC f Constant Haulage Mine Car Systems offer addi- 
tional advantages. Flexibility: extending or changing your 
line is relatively simple when there’s only track to move. 
Two-way payloads: men and supplies can ride into your mine 
in cars that carry the coal out. 

Actual cost and production figures, supplied by mine oper- 
ators, show the many advantages of Q C £ Constant Haulage 
Mine Cars. Ask your QC f Representative. Just write, wire, 


or phone any AC f office. 


AMERICAN CAR AND FOUNDRY DIVISION 
Q Cf Industries, Incorporated. Sales Offices: New York—Chicago— 


St. Louis — Cleveland — Washington — Philadelphia — Berwick — 
Huntington—San Francisco. Plants: Berwick, Pa.—Huntington, W. Va. 
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The world of science behind 
EXIDE-IRONCLAD BATTERIES 


Being interviewed is H. A. Fuggiti, Acting Senior Development Engineer 


“‘Here’s where the heavy slugs of power come from" 


At the Exide Laboratories —Reporter: Just exactly what part of the bat- 


tery is that, Mr. Fuggiti? 


Fuggiti: This is the Exide-Ironclad positive 
plate. And in any battery, power reserve is 
governed by positive plate area. 


Reporter: Then do you mean that Exide- 
Ironclad Batteries have more positive plate 
area? 


Fuggiti: Exactly. You can see that here. The 
cylindrical power tubes are arranged in a row. 
So the semicircular sides give an effective plate 
area one-third more than the plate size. 


Reporter: How does that increase power 
reserve? 


Fuggiti: Because there’s a bigger working 


surface of battery plate exposed to the elec- 
trolyte. Power response is faster. 


Reporter: What does this mean in battery 
performance? 

Fuggiti: It means the battery can provide 
power to spare for peak power loads as well as 
a dependable source for continuous loads. 
Reporter: Obviously this is an important 
feature of the Exide-Ironclad Batteries. 


Fuggiti: Yes it is, but it’s just one of many 
engineering details that contribute to their 
long life and high capacity. 

Note to battery users: Whenever you order 
heavy duty batteries or the equipment that requires 
them, be sure to specify Exide-Ironclad. For detailed 
bulletin, write Exide Industrial Division, The 
Electric Storage Battery Co., Philadelphia 2, Pa. 
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Core Drilling of Air Shafts 
and Manway Portals 


By D. C. RIDENOUR 
Chief Engineer 
Olga Coal Co. 


The mining industry is finding many uses for large diameter 


bore holes—two of the most important being ventilation 


and manway portals equipped with elevators. Here is how 


one company drilled two such bore holes—one a 36-in. hole 
733 ft deep and the other a 48-in. hole 976 ft deep 


FTER the geological formation of 

the No. 4 Pocahontas coal seam, 
large areas of the coal were eroded 
away leaving “wants” or “faults” as 
they are called locally. Since these 
wants take the shape of the streams 
and tributaries that caused them, the 
remaining coal area is often in iso- 
lated bodies or long narrow fingers. 
This irregularity in the shape of the 
mineable areas makes ventilation dif- 
ficult. 

The mines of the Olga Coal Co. 
operate in the No. 4 Pocahontas seam 
using a pressure system of ventilation. 
The pressure method is most advan- 
tageous in ventilating the long nar- 
row gaseous areas of coal so long as 
a bleeder shaft is provided at the ex- 
tremity of the stringer. As soon as 
the limit of the coal is determined by 
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mining, a bleeder hole or shaft is 
sunk to the seam. Then as the pillars 
are extracted, the gas laden return 
air travels over the gobs to the bleeder 
shaft. Due to the depth of the seam, 
the cost of these shafts is very high 
and to date, the most economical 
method of providing such shafts has 
been core drilling large bore holes. 


Sinking Through Old Mine Workings 


In February 1956 work was begun 
on a 36-in. diameter bore hole for the 
East Main “D” Section of Olga No. 1 
Mine in McDowell County, W. Va. 
The surface location of the hole is 
100 ft from State Highway No. 16 
between Welch and Coalwood. The 
hole was drilled from the surface to 
the mine in the No. 4 Pocahontas 
seam, a depth of 733 ft. 


Prior to starting the large hole, 
four grout holes, which were standard 
diamond core drill holes, were drilled 
to grout the rock strata. The first 
two holes were 400 ft deep and the 
remaining two holes were 200 ft deep. 
Grouting was done at pressures of 
400 psi over intervals of 50 to 100 ft. 
This grouting was successful, inas- 
much as no water comes out of the 
bottom of the hole and only a couple 
gpm are blown out of the top. 

The Welch seam, at a distance of 
33 ft below the surface, had been 
mined and the pillars robbed at the 
drill hole location. Consequently, it 
was necessary to case the hole a sub- 
stantial distance below this seam to 
prevent gas and later the return air 
from the No. 4 seam workings from 
affecting the ventilation of this Welch 
seam mine. 

The soft and broken strata through 
the Welch seam was penetrated by 
hand in 12 ft lifts. A 66-in. diameter 
hole was dug to a depth of 12 ft and 
a 56 in. diameter casing was placed 
in the hole and cemented in. After 
the concrete had set, a 58-in. hole 
was dug to a depth of about 24 ft and 
then a 52-in. casing was cemented in. 
The process was repeated for another 
12 ft with a 48-in. casing, which 
reached and was set on hard consoli- 
dated material. A 46-in. diameter 
Calyx bit was used to drill to 64 ft 
and a 40-in. ID solid casing 64 ft long 
was then centered in the hole and 
cemented in from the bottom of the 
hole to the surface. In this way the 
Welch seam was entirely isolated by 
both steel and concrete from the Poca- 
hontas No. 4 seam ventilation. 


Core Drilling a 36-In. Hole 


At this point, the 36-in. hole was 
started using the Calyx drilling meth- 
od. In many respects Calyx drilling 
is similar to diamond core drilling. 
A cylindrical bit is rotated in the hole 
to cut out a solid core which is brought 
out of the hole intact in the core bar- 
rel. In both cases the core is held in 
the barrel by the wedging action of 
an internal member of the barrel. 
Actual cutting of the rock is done by 
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Cores are pulled in lengths up to 20 ft, depending on the 
slips or partings in the rock strata and the length of the 
core barrel. When cores cannot be broken off by pulling, 
it is necessary to break them loose by blasting 


Disposing of cores on the surface is no small job since a 

20-ft sandstone core from a four ft diameter hole may weigh 

as much as I7 tons. One method of handling is to have a 

car mounted on rails that can be rolled over the hole and 

the core removed from the barrel directly onto the car. 

The car is then pulled to the edge of a bank or hill and 
the core rolled off 


chilled shot on which the heavy core 
barrel rides. The width of the cut 
that is made is approximately two in. 
About 25 lb of shot are used in the 
hole at one time and about ten lb are 
used per ft of hole but, of course, 
these quantities vary considerably 
with conditions. 

Water is pumped through the drill 
rods, going down the inside of the 
core barrel, between the core barrel 
and the rock core, under the bottom 
of the core barrel through the shot 
and then up the outside of the hole to 
the surface. The larger heavier cut- 
tings are carried by the water to the 
top of the core barrel between the bar- 
rel and the side of the hole where the 
water velocity is greatly reduced be- 
cause of the large area of the hole as 
compared to the open area between 
the core barrel and the side of the 
hole. With the reduction in velocity, 
the larger cuttings settle out in the 
Calyx of the barrel and are removed 
when the barrel is pulled out of the 
hole to remove the core. The fine 
cuttings are carried out of the hole by 
the water as it overflows. Considera- 
ble water is used to wash out the cut- 
tings but with the proper location of 
a dam, the water can be reused. 

The removal and disposal of cores 
is an important consideration in Calyx 
drilling. Cores are pulled in lengths 
up to 20 ft, depending on the slips or 
partings in the rock strata and the 
length of the core barrel. When avail- 
able the sections of the rock, as shown 
on diamond core drill logs, are studied 
by the drillers and the pulling of cores 
is scheduled to conform with known 
partings. This factor is particularly 
important in massive rock strata. 
When cores cannot be broken off by 
pulling, it is then necessary to break 
the core loose by blasting which is 
time consuming and expensive. 

A method must be provided for dis- 
posing of the cores on the surface. 
This is no small job since a 20-ft long 
sandstone core from a four-ft diam- 
eter hole may weigh as much as 17 
tons. One method of handling is to 
have a sturdy car mounted on rails 
that can be rolled over the hole and 
the core removed from the barrel di- 
rectly onto the car. The car is then 
pulled to the edge of a bank or hill and 
the core rolled off. 

The total time required to complete 
a hole depends on its diameter, surface 
strata depth, rock strata character- 
istics and depth and, no doubt, luck. 
In the case of the 36-in. hole for East 
Main “D,” the diamond core drilling 
of four grout holes totaling 1270 ft 
and the pressure grouting required 
26 days. An additional 26 days were 
required to dig and drill the hole 
through the Welch seam to a depth of 
64 ft, set all of the casing described 
previously and to concrete the casing. 
The Calyx drilling of 669 ft required 
40 days for an average 16.6 ft in 24 
hours of drilling. Included in the 40 
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days are two days lost in getting 
started due to a piece of drill steel 
lost in the concrete at the bottom of 
the hole when the casing was grouted 
and 1% days lost in removing a wedge 
shaped piece of core that could not be 
removed by the core barrel. 


Second Hole Is 976 Ft Deep 


A second hole has now been com- 
pleted to ventilate the 3 West Section 
of Olga No. 2 mine. It is 48 in. in 
diameter and 976 ft deep. No mine- 
able seam occurs between the surface 
and the No. 4 Pocahontas seam so 
only one piece of 66-in. casing eight ft 
long was used. A 60 in. diameter 
Calyx hole was drilled to 40 ft and a 
54-in. casing 40 ft long was con- 
creted in to seal off surface water 
that was not shut off by the grouting. 
The total job-grouting, setting up and 
drilling the 48-in. bore hole 976 ft 
deep during very unfavorable weather 
—was completed in 6% months. 


Cost Data 


The cost of drilling these holes 
would be expected to vary with di- 
ameter, depth, geographical location, 
surface conditions, rock strata and 
water supply. The total cost of the 
36-in. hole as first described was $99.95 
per ft. Of that cost, $13.62 per ft in- 
cluded all of the costs to the coal com- 
pany excluding the cost of drilling 
the large hole. 

The costs on the 48 in. diameter 
hole indicate that the total cost per 
foot was $127.00. The road building 
for this hole was much greater since 
approximately two miles of road were 
graded and covered with mine refuse. 
The rock strata was found to be very 
open and as a result, 3% carloads of 
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cement were required for grouting. 
The total for these costs, excluding 
large hole drilling, was $19.88 per ft. 


Mine Ventilation Advantages 


The ventilation systems for the two 
Olga mines are somewhat unusual for 
this part of the county. The pressure 
system is used in which all parts of 
the mine are above atmospheric pres- 
sure. Due to this pressure, bore holes 
and shafts at the extremities of the 
property can be used for returns and 
bleeders without the use of fans at 
the holes. The 36-in. hole for East 
Main “D” in Olga No. 1 Mine now 
serves as an exhaust shaft carrying 
29,000 cfm of return air to the sur- 
face. The net pressure differential 
between the two ends of the hole after 
compensating for the difference in ele- 
vation was 5.3 in. Retreat mining from 
this area will be rapid due to its shape 
but regardless of the location of the 
pillar line, the hole will continue to 
bleed the gobs and prevent the build 
up of a volume of gas underground. 

The area of coal in 4 West Olga 
No. 2 is similar in shape to East Main 
“D” and is being benefited in a similar 
manner by the 48-in. hole, which car- 
ries an exhaust of 45,000 cfm. 

As an intake or return shaft, the 
Calyx drill hole offers a considerable 
savings if the size of the hole is ade- 
quate to meet the requirements of the 
mine. The average cost of the two 
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bore holes was $115.27 per ft. The 
cost of ventilating shafts in our area 
exceed $500.00 per ft. While a shaft 
has a considerably greater air volume 
capacity, the smaller, less expensive 
bore holes are adequate for the bleed- 
ing purposes for which they were 
drilled. 


Manway Shafts for Portals 


There are other uses for this type 
of hole by the mining industry in ad- 
dition to ventilation. One of the most 
important and one that will undoubt- 
edly expand, is the use of five and 
six ft diameter holes as manway por- 
tals equipped with elevators. This 
relatively inexpensive shaft sinking 
method makes it possible to keep the 
portal nearer the working faces and 
consequently, reduce travel time. Self* 
service elevators are available of the 
Koepe type that are small, compact 
and easily moved. As many as 20 
men are being hoisted at a time in a 
six-ft shaft by an elevator of this 
type. 

It has been found unnecessary to 
line many of these Calyx holes because 
the smooth sides have not been broken 
up and shattered by blasting as is 
usually done in conventional shaft 
sinking. Where more protection than 
an enclosed elevator is thought neces- 
sary for the elevator passengers, the 
hole can be lined with a thin steel 
casing, 


56" Bore Hole 


STATES STEEL CORPORATION 


The 36-in. shaft described in the text was put down at the end of a long finger of 
coal to facilitate ventilation. A pressure system of ventilation is used at this gaseous 


mine 
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UNDERGROUND ORE LOADING EQUIPMENT 


Loaders used in underground trackless mining exert a major in- 


fluence on over-all operating costs. Inits search for better load- 


ing equipment, Eagle-Picher Company explored the advantages 


and limitations of boom shovels, slusher ramp loaders, track-type 


and rubber-tired end loaders, and overhead loaders. Actual cost 


data illustrate the capabilities of different units 


F all the phases of trackless 

underground mining, the ma- 
chines that load the broken rock are 
the most critical and perhaps the most 
controversial equipment of any used 
in the process of getting the rock 
in the box. 

The Eagle-Picher Company’s rock 
loading machines are most critical 
because so much depends upon their 
ability to do a job steadily and eco- 
nomically. Due to the large capital 
cost of most modern loaders, not 
many mines can afford to have a 
stand-by unit to move in when one 
goes down. If there were a stand-by 
unit, chances are it would be in some 
other place than where it was needed. 

Down time on most other equipment 
used in trackless mining can be toler- 
ated much more readily than can 
down time on loading equipment. If 
a drilling jumbo goes down, the crew 
can nearly always put in some over- 
time with other units or move in a 
jackleg and sufficient rock 
broken ahead. For that matter, there 
is usually an adequate supply of rock 
on hand for emergencies. If a truck 
goes down, it doesn’t usually stop pro- 
duction completely, and another haul- 
age unit can readily be moved into 
the operational area. Since one loader 
usually services several haulage units, 
the stoppage of a truck is much less 
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By CLAUDE 0. DALE 
Assistant General Manager 
Mining & Smelting Division 


The Eagle-Picher Co. 


serious than a loader stoppage. 

Entire shifts may go by without a 
pound of production—due to the load- 
ing machine being broken down. This 
has even happened while trying to 
maintain as many as two spare units 
—both of the spares were down for 
repairs at the time. 

In one instance, about a year ago at 
Eagle-Picher’s Shullsburg mine in 
Wisconsin, the company had pur- 
chased a new track-type overhead 
loader and put it in service. There 
was one other overhead loader and 
one conventional track-type front end 
loader in the mine at the time. The 
new loader broke a bucket arm. Word 
was sent to the garage for the other 
overhead loader and in about 30 min- 
utes it appeared at the heading. Upon 
loading its first bucketful, a bucket 
drive went out. The end loader, which 
was doing some roadwork at the 
other end of the mine, was sent for. 
In about 40 minutes it appeared, but 
after loading two truckloads, a 
sprocket broke. Needless to say, the 
production on that shift didn’t amount 
to much. Other operators using 
trackiess equipment in low headings 
have undoubtedly had similar experi- 
ences. 


Because of such experiences, man- 
agement has for many years en- 


deavored to investigate loading units 
which showed promise. Needless to 
say, no completely satisfactory an- 
swer has yet been found, so the search 
goes on. 


Boom Shovel Dependable and Efficient 


The boom shovel has proven itself 
to be generally the most dependable 
and efficient rock loader under con- 
ditions where it can be used. The 
trouble is there are comparatively few 
underground mines where conditions 
exist suitable for boom shovel use. 
Either the roof is too low or the muck 
piles too small and widely scattered 
to allow the use of such a machine. 
There have been several adaptations 
made, such as short booms, the Thew 
Lorain type of retractable boom, and 
the St. Joe shovel type of movable 
boom—which have been used to very 
good advantage on rock loading. In 
our mines the company has for sev- 
eral years used both short boom 
shovels and a Thew Lorain shovel. 
In all cases where these machines can 
be used, it has been possible to cut 
our loading costs nearly in half. You 
might ask why Eagle-Picher doesn’t 
build up its mining practices around 
these units. There again the company 
is limited in their use by low heading 
and excessive travel distance between 
muck piles. 
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Boom shovels, including the Thew Lorain 


R. T. Murrill, general mine super- 
intendent for St. Joe Lead Co., retired, 
recently gave a talk on the applica- 
tion and use of the St. Joe boom 
shovel in his company’s southeast 
Missouri mines. About 54 of these 
units are in service, and doing most of 
the loading. Apparently they have 
proven to be the most economical units 
available for St. Joe’s use. Elmer 
Jones, division manager of St. Joe, 
gives the following cost breakdown 
on his company’s recent experience 
with these loaders: 

Operating Labor $ .11 per ton 
Power .O1 per ton 
Maintenance 10 per ton 


Total $ .22 per ton 
Bucket Capacity 5% yard. 
Loading Capacity, when 
ore is available 
Actual year after 
year loading rate 


500 tons per shift. 


Average, 185 tons 
per shift. 
Years 1922 to 1930 
$12,000 to $18,000 
None purchased since 1930 


Original Costs 


Loading Costs for Tri-State District 
Mines 

In the Eagle-Picher operation there 
are a great variety of loaders that 
have been acquired over the past 10 
or 15 years. Different makes and 
types have been purchased in an 
endeavor to find a more satisfactory 
machine. Due to the economic pres- 
sures in the past few years, the com- 
pany has not been able to replace 
many of these units with new ones. 
Consequently, it is using a great many 
old units which have loaded much 
tonnage and their pyramiding repair 
costs contribute to a high loading cost. 
It is the author’s opinion that man- 
agement has not made a proper ap- 
praisal of maintenance costs nor has 
it set up a proper program of planned 
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type of retractable boom and the St. Joe type of movable boom, have proven to be 
acceptable costwise, but are not adaptable to varying conditions of roof heights and scattered muck piles 


unit replacement. This again has been 
largely due to the economic pressure 
which has prohibited the large ex- 
penditures necessary at any given 
time for replacement and complete 
salvage of the old units. 

Following are the direct diesel load- 
ing costs for our Tri-State District 
mines for the year 1956: 


Tons loaded—1,035,688 
Per Ton 
Loading labor $0.097 
Fuel, lube. and grease 0.018 
Maintenance, labor & supplies 0.267 
Total $0.382 


This does not include amortization 
of equipment; however, since most of 
the loaders are four to eight year old, 
the high maintenance cost could very 
likely include amortization on new 
machines, 

These costs are a summary of about 
35 loaders used in 16 different mines. 
The loaders involved include: HD5G 
and HD9 front end loaders, D4 and D6 
front end loaders, HDM front end 
loaders, Eimco 104 and 105 overhead 
loaders, one Thew Lorain shovel, one 
TD9 Dozer and one D4 Dozer. 

Costs include those on units when 
used for building roads and ramps, 
dozing up muckpiles, cleanup ete.— 
also some double loading where rock 
is mucked into a raise and then picked 
up again at the bottom, and move- 
ment of a considerable amount of 
development rock. And this is with- 
out the benefit of crediting the extra 
tons thus handled to loading. 


At the Blue Goose mine all of the 
loading was done with track-type 
front end loaders in headings 12 ft 
to plus 25 ft high. Muckpiles here 
were closer together and in general 
loading conditions were somewhat 


better than average. The costs ex- 
perienced for 1956 at this mine were 
as follows: 


Tons loaded—113,626 
2 HD5 loaders 
Average tons per day per loader 225 


Per Ton 


Operating labor $0.066 
Fuel, lube., ete. 0.013 
Repairs & supplies 0.218 

Total $0.297 


Slusher Ramp Loader Operates in 
Low Headings 


Sim Clark, general mine superin- 
tendent of Tri-State mines of Eagle- 
Picher Co. until his recent retirement, 
pioneered much of the mine mechani- 
zation of trackless equipment. Under 
his guidance, the slusher ramp loader 
was developed into an efficient loading 
machine. This equipment is still used 


After graduating from the Montana 
School of Mines in 1941, C. O. Dale 
spent 214 years with Anaconda Copper 
Mining Co. in sam- 
pling, engineering and 
geology at the Butte 
mines and the 
chrome mines in the 
Stillwater district of 
Montana. Other expe- 
rience includes a job on 
engineering control at 
an open-pit magnesite 
mine at Gabbs, Nev., 
time spent on a gold- 
silver lead lease in 
Montana and a year 
in the Engineering De- 
partment of Anaconda Co. in Butte. 

Dale joined the Illinois Lead and Zine 
Operations of Eagle-Picher Co. in July 
1948. He served as engineer, shaft fore- 
man, mine superintendent and then gen- 
eral manager of the Illinois-Wisconsin 
mining operations. In January 1957 he 
was taken into the Miami, Okla., office as 
assistant general manager of LEagle- 
Picher’s Mining & Smelting Division. 
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Where moving of the loader can be kept to chet distances, and isis muckpiles are large, ‘tedne ramps do a creditable job. 


Their principal strong point is the fact that they can load in lower headings than other machines 


in many mines. Recent experience 
with this type of loader indicates that 
average costs are considerably higher 
than when using the more conven- 
tional front end or overhead loaders. 
Part of this is no doubt due to 
sporadic and below capacity loading 
with the units. 

Most of our mines have one to three 
slusher loaders which are used as aux- 
iliary loading equipment and in places 
where they can be kept in one place 
for several days to several weeks. 
Over-all slusher loading costs have 
shown the following figures for 1956: 


Total tons loaded 395,436 
Total cost per ton drag loading . $0.435 


However, our John Beaver mine, 
for a period of 13 months ending 
March 1957, loaded entirely with 
slusher ramps in eight to ten-ft head- 
ings and derived the following costs: 


Total tons loaded—83,890 
Maximum tons per shift—362 
Average tons per shift—256 


Loading labor $0.063 
Power 0.028 
Repairs & supplies 0.156 

Total $0.247 


It is the considered opinion of our 
operating people that the best that 
can be hoped for from a 48-in. slusher 
loading ramp is about 475 tons per 
shift under optimum conditions. The 
present capital cost of one of these 
units is about $12,000. 

They can load in lower headings 
than other machines, which is their 
principal strong point. They are slow 
to move, and it takes much time and 


trouble to get them set up for loading. 


Unless the pile to be mucked is big, 
the moves are too costly and the tons 
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loaded per shift too low to give a 
favorable loading cost. However, one 
of the recently opened uranium prop- 
erties in the Blind River area in 
Canada is purchasing 26 new machines 
of this type. The operators expect, 
according to Sim Clark, who is one of 
their consultants, to arrive at a direct 
loading cost of around 20 cents per 
ton with these machines. In this oper- 
ation much of the mucking will be 
on slopes up to 40 percent. Headings 
will be about ten ft high, and mining 
plans will be such as to keep loader 
moving to a minimum. 


Rubber-Tired End Loaders Readily 
Movable 


In a search for better loading equip- 
ment, Eagle-Picher is now testing the 
use of rubber-tired front end loaders. 
These units have many advantages. 
They can be run on their own power 
long distances very readily and 
quickly. It is believed that traveling 
any appreciable distance with a track- 
type machine over an average mine 
floor is harder on the machine than 
actual rock loading is. The jar of 
steel on rock and vibrations so set up 
can do a great deal of bolt loosening 
and frame cracking. The _ rubber- 
tired machine can absorb this shock, 
not only in traveling but in loading as 
well. 

Our Tri-State mines have had two 
rubber-tired loaders in service for 
about three years; however, the load- 
ers themselves are about six years old. 
They were acquired through purchase 
of a property and the loader operators 
were well-trained at the time of 
acquisition. Although these machines 
are of an older model and smaller 


capacity, not having torque convert- 
ers, breakout bucket action or torque 
proportioning to the individual wheels, 
their record of service has been very 
good. They have consistently given 
us a better loading cost than our aver- 
age for track-type loaders. Average 
costs for 1956 on these machines were 
as follows: 


No. of loaders 2 
Tons loaded 90,844 


Average tons per shift per loader 160 
Best day tons per shift 752 
Per Ton 

Operating labor 
Fuel ee 0.016 
Tires 0.055 
Repairs 0.107 
Total $0.305 


These machines have also handled 
the necessary development, road- 
building etc. at this mine. 

The company has one new type rub- 
ber-tired end loader in the mine at 
Shullsburg. It has been in service for 
ten months, loading an average of 80 
percent of our production of 1200 tons 
per day on a two-shift basis. This 
133-hp machine has 16 by 24 tires, 
a two-yd bucket and four-wheel drive 
with torque converter and_ bucket 
breakout action. To date, after ten 
months of operation, loading data on 
this machine is as follows: 


Engine hours 
Tons loaded ; 
Average tons per shift : 45 


3,010 


Best day tons per shift 850 
Operating Cost Per Ton 
Labor . $0.039 
Fuel & lube. 0.010 
Tires 0.055 
Rep. & supplies 0.016 
Rep. labor 0.032 

Total direct ..... $0.152 
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Adjusting this actual cost to date to 
include a proration of the cost of a 
complete overhaul and other items 
likely to be required in the next few 
months, an adjusted total direct cost 
per ton of $0.185 is arrived at. The 
new cost of this machine runs $22,100, 
and if a five cent per ton amortization 
cost were figured, the unit would have 
to load 442,000 total tons with the 
machine. The company believes it 
could come up with an overall loading 
cost including amortization of $0.235 
per ton loaded. 


Just before obtaining this unit, the 
company had had another make of 
the same tvpe machine in service on 
a trial basis for 90 days. It had a 
number of breakdowns and manage- 
ment decided not to purchase this 
make of machine. However, the manu- 
facturers of this machine may have 
been done an injustice. It has been 
found that the first two or three 
months of use on this type of loader 
in any mine is the hardest on the 
unit. It takes about that much time 
to break in an operator and get him 
proficient in the machine’s use. This 
is true for loading ability, strain on 
the machine and particularly on tire 
wear. The company has found that 
tire wear is 11% to 2 times as great 
in the first two months of breaking 
in an operator as under normal oper- 
ating conditions with a proficient op- 
erator. 

If the costs experienced to date on 
this loader can be maintained, it in- 
dicates that the company can do 
better with this unit than it can with 
any other type except boom shovel. 

The roof height necessary for op- 
erating this machine efficiently is 12% 
ft. When the ore thickness is less, 
it is necessary to break down roof 
in spots at regular intervals for load- 
ing. By doing this a height of about 


Since one loader usually services several haulage units, the stoppage of a truck is 


much less serious than a loader stoppage 


ten ft can be mined. The company 
has also, on occasions where the ore 
bed was thin carried a loading slot by 
taking up floor for a width of about 
25 ft down through the center of the 
ore run or on about 200-ft centers. 
The ore is pushed into these slots 
with a bulldozer or small end loader. 
By this method a mining height of 
seven to eight ft can be maintained. 


Average 61.8 Tons Per Manshift 


Five months ago, management de- 
cided to set up one of the mine units 
in the Tri-State District with equip- 
ment and crew in such a manner as 
to get the highest possible production 
per manshift, mining a 12 to 14-ft 
thick orebody. After much discus- 
sion and comparison of loading and 
haulage units, it was decided to use 
one two-yd capacity rubber-tired 
loader for all loading and two 15-ton 
DW 10 trailer trucks for hauling. 
After investigation with various manu- 


Rubber-tired loaders can move long distances quickly and with little added wear 
and tear from moving 
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facturers of rubber-tired loaders, one 
was selected and arrangements made 
to pay for this loader on a per ton 
loaded basis. The manufacturer’s 
representatives of this machine were 
confident enough of the ability of 
their loader to make Eagle-Picher a 
deal which guaranteed a lower loading 
cost than the average for all its mines. 
and the per ton amortization was set 
up accordingly. This meant that if 
the machine worked out, the company 
would be able to do its loading and 
amortize the loader at a little below 
average loading costs—which do not 
include any amortization. If this did 
not work out, the machine could be 
returned with no further payment. 


When management had planned this 
unit setup, it had been hoping to 
arrive at a tons per manshift under- 
ground figure of between 40 to 50 tons 
with a 12-man crew. About 650 tons 
per shift was about the maximum ¢a- 
pacity of the hoisting facilities. As 
it has worked out, the mine has been 
getting an average of 61.8 wet tons 
per manshift with a ten-man crew. 
The haul was short and only one truck 
was needed to keep the hoisting to 
capacity, so actually the loader has 
been working only about 60 to 75 per- 
cent of the time. 

Experience on this loader to date 
has shown the following: 


Total tons loaded 27,691 
Average tons per shift 585 
Best days tons per 

shift 681 (shaft cap.) 
Per Ton 
Operating labor $0.039 
Fuel 0.009 
Tires 0.034 
Other rep. & rep. labor 0.008 
Total $0.090 


Of course, this machine has been 
in service such a short time that these 
costs do not mean much, except as an 
indication that they will be at least 
as good if not better than the loader 
in use at the Shullsburg mine. 


(Continued on page 131) 
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Modernization of haulage at Powhatan No. 1 mine 
involved new cars of greater capacity, some increase 
in haulage speed, new dumping facilities, and a gen- 


eral overhaul of the motor road. The result wasa... 


High Speed Operation 
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By CHAS. S. “PAT” WINTERS 
Superintendent 
Powhatan Mining Co. 


ASICALLY high speed operation 

could be thought of as reducing 
time for the transport of a given quan- 
tity. But is safety overlooked? An- 
other school of thought is, increasing 
the quantity moved in a given time. 
For any particular circumstance it 
would be reasonable to assume that 
neither of these two aspects should 
be discarded nor used singly. The 
solution should be evolved by appli- 
eation of either one or the other or 
both. 

As applied to haulage, the speed 
of the transporting unit must be gov- 
erned as to the car capacity avail- 
able. Neither must surpass nor delay 
the other in an efficient and smoothly 
operating unit. In the evolution of 
modernization at our mine, manage- 
ment has affected operation in this 
manner. In the past a locomotive 
crew running from face to dump 
hauled approximately 80 tons. Today 
that same crew with a speedier loco- 
motive, larger cars, and heavier track 
has reduced the travel time and in- 
creased the tonnage to 250-300 tons 
for the same trip and manhours.. 


Modernizing the Mining and 
Haulage 

A prerequisite to attaining high 
speed movement of coal to the near- 
est optimum is synchronized opera- 
tion of all units concerned with any 
particular mass of coal to be handled. 
Formerly, and in the not too distant 
past, mining, before the advent of 
existing modernization, was quite an 
involved operation. Work at any 
chosen face was extremely laborious 
in that hours or even days were spent 
before coal was mined, loaded and 
transported to the surface. Today a 
quantity of coal is surfaced in a few 
hours after being attacked at the 
face. Confronted with the inevitable 
evolution of modernized mining at 
Powhatan No. 1 mine, management 
has made certain changes to give it 
high speed operation. 

Modernization of the haulage at 
this eastern Ohio mine was under- 
taken when it became evident that 
the system then in use was inade- 
quate, costly and impractical for an 
increased tonnage. The 650 wooden 
cars then in use had a capacity of 
2% tons of raw coal—a total of about 
1787 tons. As the mine’s reject in 
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conventional mining (mobile loaders 
and shuttle cars) is about 25 percent, 
this meant that the storage capacity 
of clean coal was about 1340 tons. 
To produce the 7200 to 8000 tons per 
day the mine has attained in recent 
months, it would have been necessary 
to dump from 3600 to 4000 cars, or 
about three cars each minute of op- 
erating time, three shifts daily. 

The program set up, and still being 
carried out, involved new cars of 
greater capacity, some increase in 
haulage speed, new dumping facilities, 
and a general overhaul of the motor 
road. The first three phases of this 
program have been taken care of. 
The motor road, made up in part of 
60 and 70 lb steel, is now in good 
condition and 7000 ft of 85 lb steel 
has been put down in the first 4% 
miles. The ultimate goal is all 85 lb 
steel for the main line in the not too 
far distant future; then the greater 
speeds possible from the locomotives 
may be utilized. 


Seam Conditions 


Powhatan No. 1 is mining the Pitts- 
burgh No. 8 seam which is from 62 
to 68 in. in height. Draw slate of 6 
to 12 in. in thickness comes with the 
conventional mining and accounts for 
most of the reject. Incidentally, in 
December 1956 and January 1957, 
four continuous miners were installed 
and, as coal can now be mined under 
the draw slate using steel “H” beams 
for roof support, there has been a 
vast reduction in the amount of waste 
material given to the cleaning plant. 

Roof control on the main haulage 
was a major problem until a roof 
bolting program was undertaken and 
a system of ventilation adopted where- 
by the warm air is kept from these 
entries, especially during the hot 
months. This has had a vital bearing 
on haulage since, at one time, very 
few days went by without an interrup- 
tion to the main line haulage by a 
fall. 


New Equipment Purchased 


Powhatan No. 1 being an old mine, 
much consideration had to be given 
to the purchase of new equipment 
that could be made adaptable to clear- 
ances in existence, without excessive 
or costly modification of the haulage 
already in use. A differential eight 
wheel steel car, weighing 2% tons, 
with a capacity of 395 cu ft—or, 
roughly 13 tons—was chosen. At the 
time of purchase, these cars cost 
about $1300 each, or $100 per ton of 
capacity, as against $450 each or 
$164 per ton of capacity for the wood- 
en cars they replaced. 

Two differential 26-ton, 360-hp lo- 
comotives were purchased at the same 
time. These locomotives have a speed 
of 20 mph, or more, but only about 
12 mph is utilized at the present time. 
The two locomotives primarily haul 
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from the dumping station to a pass- 
way 2.8 miles inside the mine. Grades 
on this section of track vary from one 
to three percent in favor of the loads, 
which makes trip control extremely 


essential. The standard trip is made 
up of 24 cars, with flexibility of the 
order changeable to the extent more 
cars may be handled provided one 
of the trips is never in excess of 24 
ears. A round trip takes about 30 
minutes and lands from 220 to 250 
tons of clean coal at the dumping 
station per trip. 

Six intermediate locomotives of 10 
and 13 tons are used to gather and 
deliver to the main line passway. 
The production comes from three face 
sections and one set of main entries 
which are widely scattered at the 
present time. All locomotives are 
handled by a one-man crew, using no 
brakeman. This was brought about 
by having a male and female end on 
each car which turns 180° at the 
rotary dump and 180° at the loading 
station, necessitating two motors to 
handle each empty trip from the dis- 
patcher’s station to the loading sta- 
tion. 

Instant communication is a neces- 
sity for safe, efficient operation on 
the mine’s single track system and is 
brought about by having each loco- 
motive and the dispatcher’s office 
equipped with a trolley phone. In 
addition, a trolley phone has been 
placed at the new belt loading station 
which handles the coal from four con- 
tinuous miners, making it possible to 
regulate the flow of empties and loads 
so that a few or many cars may be 
picked up as is deemed necessary. 


Conventional and Continuous 
Mining 
Production comes from nine con- 
ventional trackless units and four con- 
tinuous miners. The standard butt 
system is five entries with the two 
outside entries on 40 ft centers. The 


three inside entries are on 50 ft cen- 
ters. This is necessary as a 50 ft radius 
is used for the ring entries on de- 
velopment. The mains and faces are 
seven-entry system with the outside 
two on each side being on 40-ft cen- 
ters and the middle three on 50-ft 
centers. The rings are driven every 
250 ft and a lay up of track made. 
Cars are handled on these develop- 
ment rings by rope hoist and a car 
spotter is used at the end of the 36- 
in. rope belt which runs the length 
of the butt on the miner section. 

All production units operate three 
shifts, with coal being dumped full 
time on the day and afternoon shifts 
and a skeleton crew dumping about 
three hours on the midnight shift. 
The 250 cars and a differential be- 
tween starting times of tipple and 
underground shifts provide enough 
surge capacity to permit efficient op- 
eration of both the mine and clean- 
ing plant. 


Electric Power System 


Power is delivered to the mine at 
4160 volts a-c from two substations, 
one at the cleaning plant and one at 
the man portal about 2.8 miles away. 
From the latter, a high line spreads 
in two directions to bore holes where 
the a-c power is taken into the mine 
and further distributed by submarine 
cable to rotary converters and recti- 
fiers where 275-volt, d-c power feeds 
the mine. 

The mine is divided into sections, 
each fed separately from one of the 
units. One 300-kw rotary converter 
feeds about 4000 ft of haulage way 
from the cleaning plant end, two 300- 
kw rotary converters in parallel feed 
both outby about two miles and inby 
2500 ft from the man portal. Just 
inby the dispatchers station there is 
a 550-kw rotary converter that feeds 
the balance of main haulway and into 
last face region several thousand ft. 
These four sets are used exclusively 
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for haulage. Two 300-kw rotary con- 
verters, one 300 kw, and two 500-kw 
mercury are rectifiers complete the 
power units in the mine. Although 
each conversion unit acts separately 
from the others, the arrangements are 
such that power may be supplied to 
any section from other units if the 
need arises or emergency requires it. 
All trolley wires are 6/0 cold drawn 
copper, paralleled by 1,000,000 cm 
cable and cut off switches are of suit- 
able capacity and properly located. 
All track is double bonded and cross 
bonded and tied to a paralleling 1,- 
000,000CM cable and to the water 
line every 200 ft for the return. Per- 
haps isolating these sets is not the 
most economical; however, manage- 
ment believes it to be the safest pro- 
cedure and uses it with this in mind. 


Present and Future 
Haulage Economies 


With the larger capacity cars and 
locomotives able to pull them, a very 
decided saving was brought about 
immediately. Two 26-ton locomotives 
replaced five 13-ton locomotives used 
previously on the main haul. The op- 
eration now uses the two mainliners 
on day and afternoon shifts and one 
only on the midnight shift; this per- 
mits a thorough check of each loco- 
motive every other day by the main- 
tenance department. The cars are 
not cut at the rotary dump nor inside 
except for reason of trip size. In 


using a one-man crew for each motor 
and only one man at the dump, it was 
possible to release 55 men from the 
haulage and dumping program which, 
in turn, reduced the haulage cost 
about 75 percent. This saving made 
it possible to pay for the rolling stock 
in the first two years of operation. 

Within another year, greater sav- 
ings of time and cost will have been 
put into operation. The extreme haul, 
which is now about 7% miles, will be 
cut to 6% miles. Three less loading 
stations will be needed—which will 
greatly facilitate the turnover of cars. 
Improvements to the tipple and river 
loading stations in the very near fu- 
ture will further permit a boost in 
tonnage—which management feels is 
not at its peak capacity—as the river 
dumping now is able to handle only 
one grade of coal at a time. 


Personnel Efficiency 
Is Vital Factor 


In aligning all units involved in any 
complete operation requires the wit 
and cunning of all personnel con- 
cerned. With the awareness that is 
made known to all men in the mining 
profession today of just how and why 
it is necessary he perform his duty 
efficiently and thoroughly, a more vig- 
orous interest and responsibility is 
accepted. For the human factor can- 
not be neglected. Trained and re- 
liable personnel produce a smoother 
operating function. A machine is 


only as valuable as demonstrated by 
its operator. “For the want of a nail, 
the shoe was lost; for the want of 
the right man, an operation could be 
a total loss.” 

One of the most important phases 
of haulage has, so far, been neglected 
in this paper, and that is personnel. 
At the top of this list is the dis- 
patcher. Properly selected and prop- 
erly trained dispatchers are essential 
to any smooth working or functional 
underground haulage system. Our 
mine firmly believes this and has care- 
fully acted accordingly. 

Time schedule and size of trips are 
standard but also flexible enough to 
provide for contingent occurrences. 
Empties are at the loading stations 
when needed, but if a breakdown 
occurs on a section, more empties are 
given to another unit. This helps to 
make up some of the production lost 
due to the breakdown. Dispatchers’ 
sheets are properly prepared and ex- 
ecuted for each working shift and are 
a time record of individual and crew 
performance for each shift worked. 
The timing of car movements, both 
loaded and empty, is vital and errors 
either way are avoided insofar as hu- 
manly possible. 

With the completion of the program 
now in progress, management can vis- 
ualize further improvements in all 
phases of its coal mine. These im- 
provements will lead them to a clearer 
conception of a “High Speed Opera- 
tion.” 


HYDRAULIC TRANSPORTATION 
(Continued from page 64) 
Keys to Good Hydraulic 


Transportation 


Virginia-Carolina has pumped ma- 
trix with dredge pumps for distances 
up to three miles. It also pumps its 
flotation tailings for distances up to 
three miles. The tailings pumping is 
done with slurry pumps, which are 
solids-handling pumps much like 
dredge pumps, but more efficiently 
designed. 

The reason that slurry pumps are 
more efficient is that they are not re- 
quired to handle large solid pieces, 
and so their impeller design is closer 
to the ideal for fluid pumping; overly 
large clearances are not needed, nor 
is the vane design so much of a con- 
cession to solids handling. 

Slurry pumps can attain 77 percent 
efficiency on water at optimum volume. 
In practice, on solids handling, they 
quite often operate at slightly over 
70 percent efficiency. By contrast, 
dredge pumps may theoretically be 
able to reach nearly 75 percent effi- 
ciency; but in actual practice do well 
to average 65 percent efficiency. 

Virginia-Carolina also pumps sized 


flotation feed over five miles in a 16- ' 


in. pipeline, using slurry pumps. This 
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is where a considerable distance sepa- 
rates the washing plant from the 
flotation plant. With the 12-in. siurry 
pumps used, about 5000 gpm of slurry 
is a maximum efficiency point. Mini- 
mum line velocity required is lower in 
this application because the largest 
particles pumped are 14 mesh. 

Pumping this type of slurry at this 
velocity, line friction losses are less, 
horsepower required per mile is less, 
wear on pipeline and on pumps is 
less than for matrix pumping. In the 
five miles there are six pumps, each 
powered with a 150 hp motor. Even 
on a slight overload, total horsepower 
for the five miles does not exceed 1000, 
or 200 hp per mile. 

At times the percent solids in this 
line may be lower than in a matrix 
line. This is not a necessary condi- 
tion brought about by the nature of 
the solids; it relates rather to oper- 
ating factors within the washer, and 
to resultant dilution of the undersize. 
It is possible to counteract this with 
a thickening step, and achieve the 
same solids content as in a matrix line. 

Nevertheless where this dilution 
does occur, the solids pumped may at 
times be as low as 200 tph. At 200 
hp per mile, this means 1 hp-hr per 
ton mile, or an energy cost of one cent 
per ton mile. This energy consump- 


tion is mediocre practice, as discussed 
under matrix pumping. 

The keys to good hydraulic trans- 
portation are maintaining maximum 
percent solids, and maintaining mini- 
mum velocity commensurate with good 
pipeline operation. There are many 
little practices that help significantly 
to achieve higher percent solids or 
lower permissible line velocities. 

In Florida practice, gunning is the 
key to high percent solids. Water 
pressure, gun placement, and gun- 
ning distances are important. Inso- 
far as line velocity is concerned, re- 
duction of the amount of unnecessary 
oversize chunks is the main con- 
trollable variable; however, it also 
helps to provide a certain amount of 
very fine material, and here again 
good gunning practice may help by 
giving added disintegration. 

In any case, hydraulic transporta- 
tion has a definite place—and an im- 
portant one—in modern mining prac- 
tice. Costs in some directions may 
be higher, but initial structure is 
cheaper than with most conveyors; 
and there is no high-speed haul road 
or railroad track to build or maintain. 
Florida phosphate experience indicates 
that under certain conditions, hydrau- 
lic transportation is simplest and 
cheapest. 
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How fo hold up a mine roof of sandstone and shale 


Here in this Western coal mine haul- 
ageway is an outstanding example 
of Bethlehem Yieldable Arches at 
work. The overburden runs between 
1450 and 1600 feet thick, and the 
material immediately surrounding 
the opening is soft shale and sand- 
stone which, without support, would 
cave from sloughing. 

In order to keep the haulway safe 
until the seam could be mined out, 
the mine operators installed Yield- 
able Arch sets on 2-ft centers, along 
with an unusually neat job of lag- 
ging. Because the Yieldable Arch 
is designed to “give” gradually, 


rather than break or let go, these 
sets helped to induce a natural arch 
in the overburden and bring periph- 
eral forces into equilibrium. 

Each Yieldable Arch set is made 
up of segmental U-shaped sections 
which nest together to form an over- 
lapping joint. The joint is secured 
by heavy U-bolt clamps, thus pro- 
viding the yieldability feature. The 
degree of yieldability is determined 
by the tightness with which the 
bolts are drawn up. 

Yieldable Arches usually outlast 
timbers or other rigid supports. 
Because of this and their high recov- 


erability, they can be counted upon 
to repay their original cost rapidly. 
Some mines have found that their 
Arches paid for themselves within 
six months! A Bethlehem engineer 
will gladly discuss roof-support with 
you in terms of your own particular 
problems. He can be reached through 
the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM YIELDABLE ARCH 
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Production of High Early Strength Cement in 
Ningle-Stage Ball Mills 


EMENT manufacturing com- 

panies operating this circuit as 
well as compartment mills or stage 
grinding circuits were asked for com- 
parative data, so that a comparison 
could be made of the relative merits 
of the two types of circuits. The 
economic factors such as equipment 
cost, building cost and space require- 
ments have not been considered; how- 
ever, these generally favor the single- 
stage ball mill circuit. 


Background History 


In 1951 the results of two series of 
tests were widely publicized. These 
tests brought about the most signifi- 
cant change in cement clinker grind- 
ing since the introduction of the air 
separator for closed circuit grinding. 
They were a development following 
the introduction of the air separator. 

Results of the test run by a cement 
manufacturing company comparing 
various circuits for grinding clinker 
to make Type I cement showed that 
the single-stage ball mill circuit was 
the most satisfactory circuit used. (A 
ball mill is herein considered to be a 
single-compartment mill whose length 
is from 1 to 1% times the diameter.) 

Since this first test, more than 20 
cement manufacturing companies 
have installed this circuit for pro- 
ducing Type I cement. Most of these 
installations have proven very satis- 
factory. 

The second were run to determine 
the effect of cooling the mill discharge 
in an air separator. Data revealed 
that cement cooled in the air separa- 


tor is considerably cooler (usually 25°° 


to 40°F) than that which is not cooled. 
Most plants installing single-stage 
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By C. A. ROWLAND 
Supervisor, Grinding Mill Sales, 
Processing Machinery Dept., 
Allis-Chalmers Mfg. Co. 


ball mill circuits also use cooling in 
the air separator. This combination 
has produced finished cement at a 
consistent temperature normally be- 
tween 180° and 200° F. 


Development of Ball Mill Circuits 


Many of the plants using this cir- 
cuit have successfully produced high 
early strength cement. Some opera- 
tors object to the production of high 
early strength cement in such circuits, 
as they feel there will be insufficient 


particles of ten micron and finer for 
good high early strength cement. 
Their feeling is based on the assump- 
tion that in a ball mill the clinker 
would not be retained in the mill long 
enough to make as many extreme 
fines as a compartment mill or a stage 
grinding circuit, even when such a 
circuit is closed. With high classifier 


efficiency this might be true, depend- 
ing upon the average particle size re- 
quired for the high early strength 
cement. 


Feed can be kiln run or crushed clinker for this dry grinding, single-compartment 


ball mill with length from | to I'/> times the diameter. 


It is used in singe-stage 


ball mili circuit, closed operation 
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Used in either open or 


Air separators do not make a clean 
separation. While there is very little 
oversize in the finished product, a con- 
siderable amount of finished material 
along with the rejects is returned to 
the mill for further grinding. These 
returned fines are further ground to 
produce much of the desired fines. 
The separator inefficiency probably ac- 
counts for the success of the circuit. 
What lack there is in fines is more 
than made up by the control on the 
top size and the reduction in tramp 
oversize. 

In compartment mills and stage 
grinding mills there is sometimes a 
wider range in particle sizes in the 
high early strength cement than in 
the product from a single-stage ball 
mill circuit grinding to the same sur- 
face area. There are more extreme 
fines produced to compensate for the 
larger amount of coarser particles. 
Too many fines can cause a premature 
setting of a portion of the concrete. 
Adding more gypsum can retard this 
tendency but gives a weaker product 
which might not meet required 
strength characteristics. 

The single-stage ball mill circuit 
with its higher circulating loads ap- 
parently corrects this in most in- 
stances. The higher circulating load 
keeps the oversize in the product to a 
minimum and holds the fines to a 
point where proper setting rates can 
be maintained without the addition of 
detrimental amounts of gypsum. 


Operation of Air Separator 
And Cooling 


It is necessary to have the air sep- 
arator operate at the maximum ef- 
ficiency that its design permits, which 
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closed circuit 
length is from 2 to 5 times the diameter. 


operation, this two-compartment mill's 
Feed can be kiln run or crushed clinker 


is ordinarily in the range of 50 to 60 
percent. If this is not done, the cir- 
cuit becomes overloaded with recircu- 
lating finished cement, leaving no 
room for new feed and actual cir- 
culating load. Calculated circulating 
loads from 1000 to 2000 percent are 
common, when making high early 
strength cement in ball mills. This 
compares to an average of 400 to 609 
percent when producing Type I ce- 
ment in the same mill. 


Heat resulting from grinding in a 
dry grinding mill is removed in three 
ways: (1) Radiation through the mill 
shell removes only a very small por- 
tion of the heat due to the thickness 
of the liners and shell. (2) From five 
to six cfm of air per mill horsepower 
is normally drawn through the mill, 
primarily for dust control but also 
does a small amount of cooling. (3) 
The bulk of the heat is removed by 
the material itself. It is this heat 
that is removed by cooling in the air 
separator. With faster travel through 
the mill and higher circulating loads 
in a ball mill, each particle is cooled 
more frequently, thereby removing 
more heat. Also there is less heat to 
be removed, since the power to grind 
is slightly less in a ball mill than in a 
compartment mill or stage grinding 
circuit—each particle carries less heat. 
Because of these two factors, the ce- 
ment produced in a ball mill, whether 
Type I or high early strength, should 
be cooler than that produced in a 
compartment mill or a stage grinding 
circuit. 


Dust Collector 


When cooling in the air separator, a 
large volume of air (from 8000 to 
16,000 cfm for a 16-ft separator) is 
drawn through the air separator. This 
air carries a dust load to a bag-type 
dust collector. The dust, if fine enough, 
can be conveyed to the cement pump; 
if too coarse, it can be returned to the 
mill. Alternately, a scalping cone col- 
lector can be installed ahead of the 
bag collector to remove coarse par- 
ticles which can be returned to the 

(Continued on page 111) 


Length of this single compartment tube mill is from 2 to 3'/2 times the diameter 


and it can be used in either open or closed circuit operation. 


either single or two compartment. 


The unit can be 


Feed comes from preliminary grinding stage 
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HE Lynnville preparation plant 

was put into operation in De- 
cember 1952. It is a conventional 
plant by midwestern standards in that 
it has jigs for washing, a classifier 
for sizing and Vissac dryers for ther- 
mally drying the stoker sized coal. A 
Diester table plant and Bird filters 
were later added to further clean and 
to recapture coal values from the car- 
bon coal after an initial pass through 
the jigs. 

The surface moisture in the tabled 
and filtered fines (3/16 in. by 0) 
would fluctuate from 11 to 12 percent 
which was more than could be tol- 
erated. 


Fluidization of Solid Particles 


Although the application of fluidized 
techniques to the drying of coal is 
relatively new, the principles have 
been applied for a number of years 
to metallurgical ore roasting opera- 
tions. Forerunner to the initial appli- 
cation in the metallurgical field was 
fluidized regeneration of catalyst in a 
petroleum refining process developed 
during World War II. 

Fluidization is the suspension of 
solid particles in a stream of gas. To 
be so suspended, the particles must 
be finer than some limiting size, which 
will depend on the gas velocity and 
the specific gravity of the solids. When 
the solids are properly fluidized, the 
mixture of solids and gases is uniform 
and behaves like a liquid. The mix- 
ture will seek its own level, will over- 
flow weirs, will exert hydrostatic pres- 
sure and its flow may be controlled 
by suitable valving. 

Each suspended solid particle is sur- 
rounded by a constantly changing film 
of gas. This makes possible the in- 
timate contact necessary for drying. 
The movement of the particles in a 
fluidized bed leads to almost perfectly 
uniform temperature conditions in the 
bed and excellent heat transfer con- 
ditions. By the use of properly in- 
strumented automatic controls the 
temperature of the bed can be ac- 
curately controlled. 


Installation at Lynnville Plant 


The first fluidized dryer in the coal 
industry has been in operation at the 
Lynnville (Indiana) preparation plant 
of the Lynnville Coal Co. since July 
1955 drying 70 to 100 tph of fine coal. 
yenerally the Dorrco FluoSolids dry- 
ing system here comprises a two com- 
partment reactor in which air for dry- 
ing is heated and in which fine coal 
is dried, a pulverizer to crush coal 
used as fuel, cyclones to recover sol- 
ids entrained in the exhaust gases and 
auxiliary equipment including blow- 
ers, instruments, feeders and bins. 

In the lower, non-fluidized compart- 
ment of the seven ft diameter re- 


actor, pulverized coal is burned. Part | 


of the 22,000 cfm of air required for 
fluidization enters the lower part of 
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Coal Drying 
At 
Lynnville 
Coal Co. 


By A. P. MASSMANN 
Coal Preparation Manager 
Peabody Coal Co. 


The first fluidized dryer in the 
coal industry has been in oper- 
ation at the Lynnville prepara- 
tion plant since July 1955. It 
has proven to be flexible and 


of high unit capacity 


the bottom compartment to support 
combustion of the coal. The remain- 
der is introduced through a bustle 
pipe encircling the midsection of this 
lowest compartment and serves to cool 
the products of combustion to 1100- 
1200°F. In this manner the hot gases 
of combustion are tempered before 
passing through the stainless steel 
constriction plate and into the drying 
compartment. 

Coal used as fuel is fed by gravity 
to the pulverizer from a bin. A small 
amount of hot air, taken off just below 
the constriction plate, is recycled 
through the pulverizer to serve as 
carrying medium to convey pulverized 
coal into the combustion chamber. 
Wet coal, containing about 11 per- 
cent surface moisture and delivered 
to the upper or drying compartment 
from a bin by a screw type feeder at 
a rate of 70 to 100 tph, is fluidized 


by hot gases rising through the con- 
striction plate. Drying can be con- 
sidered instantaneous because of the 
rapid transfer of heat between gases 
and solids. Temperature of this com- 
partment is maintained at 145°F. 
Control is automatic and entails only 
adjustment of the rate of wet coal 
feed or firing rate. 


Approximately 50 percent of the 
coal—that fraction that is essentially 
28 mesh—is discharged as overflow 
product at 135°F. The remainder is 
carried out of the reactor with the 
exit gases and recovered in a two 
stage cyclone system. In this respect 
the dryer also acts as a dry sizer, 
making a 28 mesh split. However, at 
Lynnville overflow and cyclone prod- 
ucts, averaging about three percent 
moisture, are blended to customer spec- 
ification prior to shipment. Stock gases 
from the second stage of cyclones are 
relatively free of fine solids and fly 
ash and range in relative humidity 
from 92 percent to saturation. The 
high efficiency of the cyclones in re- 
moving fine solids from exit gases is 
due in part to the high relative hu- 
midity of the stock gas. 


Adaptable to Preparation 
Plant Requirements 


The entire operation is semi-auto- 
matic and controlled from a panel 
board by a single operator per shift. 
The system is extremely flexible as 
evidenced by its adaptability to nor- 
mal preparation plant shut-downs and 
start-ups. Such a degree of flex- 
ibility had not been required of fluid- 
ized installations in other industries. 
However, the system at Lynnville has 
proven to be completely adaptable to 
preparation plant requirements. 

At present and since October 1955 
the plant has been drying a steam- 
grade coal mined at the Lynnville 
properties. During periods of initial 
operation, however, it successfully 
handled metallurgical coal used in the 
production of iron and steel. Sur- 
face moisture content of the steam 
coal has averaged from 11 to 12 per- 
cent with corresponding product mois- 
tures of three to four percent. On 
the other hand, metallurgical coal 
surface moistures have been reduced 
from 10 to 12 percent to three percent. 

Maximum capacity of the system 
has never actually been determined. 
Designed to dry 70 tph of coal, the 
installation has handled as much as 
107 tph without indication that the 
maximum flow had been attained. 
Although it was fully expected that 
the coal would be no larger than % in. 
by 0, the feed at times has been as 
coarse as 1% in. by 0 containing some 
20 percent plus 4 in. feed. Inciden- 
tally, the complete drying installation 
occupies an area of only 1350 sq ft. 


The flexibility and high unit ca- 
pacity of the dryer would have been 
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of little value, however, unless the 
operating results were consistent and 
completely acceptable. Since going 
into operation, quality of the dried 
product has been consistent and 
readily controllable. It has been pos- 
sible to vary product moisture content 
depending upon the specifications. The 
coal fines elutriated from the bed are 


carried in a cool, extremely high hu- 
midity gaseous atmosphere, reducing 
the danger of fires, explosions or 
oxidation of the fine fraction. 
Indicative of the high rates of heat 
transfer are the temperatures at 
various points in the system. With 
the drying compartment operating at 
145°F, the overflow product is 135°F 


and cyclone product has a temper- 
ature of 130°F. 

Operating costs are estimated to be 
about 11 cents per ton of wet feed 
and maintenance has been negligible. 
Power consumption for all equipment 
associated with the drying system va- 
ried from 331.3 kwh at 88 tph of feed 
to 338.3 kwh at 97 tph. 


PRODUCTION OF 
(Continued from page 109) 


HIGH 


mill; the dust from the bag collector 
can then be sent to the cement pump. 


The return of dust to the mill is not 
frequently required for the production 
of Type I cement, but may be re- 
quired for the production of high 
early strength cement. Actually, in 
some instances the size analysis of 
the dust in the bag collector is not the 
same as the product from the air sep- 
arator. Due to the cleaning cycle the 
dust is discharged in surges. Unless 
accurate mixing is provided for, this 
could leave intermittent zones in the 
cement of an analysis different than 
that desired. If this happens it might 
be better to return all the dust to 
the mill. The amount of dust is small 
compared to the total load in the mill, 
so it would not have an appreciable 
effect on mill capacity. By returning 
this dust to the mill it would be thor- 
oughly mixed and be pulled off in the 
air separator with the finished cement. 
This would lead to a more uniform 
analysis of the finished product. 


Questions and Answers on Circuits 


In comparing the single-stage ball 
mill circuit to various other circuits 
used for making high early strength 
cement, the following 18 questions 
were submitted to cement manufac- 
turing companies: 

(1) 

(2) 


Description of each circuit. 
Size and type (ball, compart- 
ment, tube, Bradley) of mills 
used, 

Screen analysis of feed. 
Either or both, size analysis 
and surface area (Wagner or 
Blaine) of final product. 

If stage grinding used, size 
analysis, feed and product for 
each stage. 

Where closed circuit is used, 
percent circulating load. 


(3) 
(4) 


(7) Capacity, each circuit. 

(8) Actual horsepower  require- 
ment, mill only. 

(9) Actual horsepower  require- 
ment for circuit, except cement 
pump. 

(10) Temperature of feed to circuit 


and finished cement. 

Is cooling in the air separator 
used? 

If cooling in the air separator 
is used, is a scalping unit used 


ql) 


(12) 
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ahead of bag dust collector? 
If cooling in the air separator 
is used, is there a problem 
with tramp oversize in bag 
dust collector? 

Size of grinding media used. 
List any changes made in the 
circuit when switching from 
Type I cement to high early 
strength cement. 

List any differences used in 
burning clinker for each type 
of circuit, and also if different 
proportion of gypsum and ad- 
ditives are used. 

List actual or percentage dif- 
ferences, if any, in strength 
and setting characteristics of 
high early strength cement 
made in each circuit. 

State preference, if any, for 
one type of circuit. 


(13) 


(14) 
(15) 


(16) 


(17) 


(18) 


Space limitations prohibit including 
the tabulated answers to the question- 
naire in this printing, but interested 
readers may obtain a full compilation 
of them, free of charge, on request to 
MINING CONGRESS JOURNAL,11(2 Ring 
Bldg., Washington 6, D. C. 


Conclusions 


Data submitted was used to make 
a general comparison of the produc- 
tion of high early strength cement in 
ball mills as compared to compart- 
ment mills or stage grinding arrange- 
ments. The results of this compari- 
son are as follows: 

1) Of the 16 cement manufacturing 
companies contacted, ten stated a 
preference for the single-stage ball 
mill circuit; two companies were un- 
decided, while four companies pre- 
ferred either compartment mills or 
stage grinding circuits. 

2) All plants that submitted com- 
parative data showed equal or better 
strength and setting characteristics 
for the single-stage ball mill circuit. 
One plant reported lower one-day 
strength but higher 3, 7 and 28-day 
strengths. 

3) Where cooling in the air separa- 
tor is used, the cement from the 
single-stage ball mill circuit was cooler 
than from other circuits. A majority 
of the four plants reporting unfavor- 
ably on the single-stage ball mill cir- 


IN SINGI 


E STAGE BALL MILLS 


cuit either did not use cooling in the 
air separator or were having difficulty 
with the cooling circuit. Cooling in 
the air separator apparently helps 
give a better quality product. 

A few plants reported using cyclone- 
type dust collector ahead of the bag 
collectors. Two plants use a gravity- 
type trap between the air separator 
and the bag collector. One plant, 
when making high early strength ce- 
ment, returns the dust from the bag 
collector back to the mill. Some plants, 
when producing high early strength 
cement, reduce the volume of cooling 
air to control the size of dust going 
to the bag collector. 


4) Power data submitted shows that 
the power per barrel produced for the 
mill only in the single-stage ball mill 
is equal to or lower than compart- 
ment mill or stage grinding circuits. 
In a few instances, particularly open 
circuit operations, the total circuit 
power was higher for the single-stage 
ball mill circuit. 

5) The reduction in the capacity 
when producing high early strength 
cement compared to Type I was less 
in the single-stage ball mill than in 
the other circuits. 


6) With one exception the surface 
area, both Wagner and Blaine, of the 
finished cement from the single-stage 
ball mill was as fine or finer than from 
compartment mills or stage grinding 
circuits. There were no reports show- 
ing any detrimental effects due to the 
finer product. One plant reported a 
finer product from the single-stage 
ball mill circuit, yet reported a reduc- 
tion of the false setting character- 
istics. 

7) Most plants reporting on the 
changes from Type I to high early 
strength cement showed an increase 
in C:S in the clinker to improve its 
grindability. 

8) The most common statements 
given regarding the single-stage ball 
mill circuit were “easier to operate” 
and “better quality control.” 

The following is an overall conclu- 
sion from the data obtained: In most 
cement plants good quality high early 
strength can be successfully produced 
in single-stage ball mills with com- 
parable or better results than in com- 
partment mills or multi-stage circuits. 
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N studying the records of industrial 

accidents during the past few de- 
cades, those engaged in accident pre- 
vention work are encouraged to see 
the remarkable progress that has been 
made but the task is by no means 
completed. It is a continuing job to 
hold the gains that have been made 
and to reduce still further the annual 
toll of accidents. To be successful in 
this management must continually re- 
appraise its safety programs and re- 
vise or re-vitalize them to achieve the 
greatest possible effect upon the cause 
of accidents. 


Human Failure Causes 
90 Percent of Accidents 

In recent years there has been quite 
a change in emphasis. In the early 
days of the safety movement there 
were many unsafe physical conditions 
to be corrected. Safety work directed 
along these lines has brought about a 
vast improvement in the accident ex- 
perience over the years and many of 
the problems have now been elimi- 
nated. Well guarded machines, es- 
tablished safe work practices, and 
wearing of protective equipment have 
become a normal part of almost every 
operation. Because of the concen- 
trated efforts on physical factors, there 
was much less progress made in over- 
coming the problem of the human ele- 
ment. Today human failure is the 
primary cause in nearly 90 percent of 
the accidents and only ten percent are 
attributed to unsafe physical condi- 
tions. It is now realized that in order 
to continue to make satisfactory prog- 
ress in eliminating accidents safety 
programs must be altered and broad- 
ened to place the proper emphasis on 
the problem of human failure. This 
presents a much more difficult prob- 
lem than working with physical fac- 
tors, for here people and their be- 
haviors are being dealt with. To over- 
come the acts of carelessness and the 
poor judgment that are causing these 
accidents, programs must be designed 
to teach safety, develop favorable at- 
titudes and stimulate interest. 


Types of Incentive Programs 


One very effective way that has 
been found to make headway in this 
area of human failure is the safety 
incentive system. This is one of the 
best ways to stimulate employe in- 
terest in safety and maintaining safe- 
ty consciousness in the _ individual 
workers. However, a great deal of 
care should be given to selecting the 
type of incentive program that will 
best fill the needs. There are many 
types and variations of incentive sys- 
tems that are being used successfully. 
Some systems are limited in scope and 
should not be used alone to support 
an incentive program. Frequently 
two or more methods are used to give 
a more complete coverage. Safety 
competitions have become a popular 
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Nafety Incentives - - - 


Have proven to be an effective way of 
combating human failure, the primary 
cause of 90 percent of today's accidents 


By EDWARD C. LEONARD 
Safety Director 
Inland Steel Co. 


means of stimulating interest in safe- 
ty. They are normally set up on an 
annual basis with the property or 
department having the best safety 
record winning the competition. An- 
other method is to present awards to 
workers when a calendar year is com- 
pleted without a disabling injury or 
when a predetermined frequency and 
severity rate is reached. Both of 
these systems have proven to be ef- 
fective. However, it seems that an 
incentive set up on a yearly basis is 
too great an interval to maintain ef- 
fectiveness throughout the year. 
There is a definite lag in interest at 
the beginning of the year because the 
goal is too far away. These proper- 
ties that have a poor experience early 
in the year must wait until the fol- 
lowing year before their chances are 
renewed. Some organizations give 
awards when a long injury-free record 
has been attained. This stimulates 
little interest since such awards are 
usually spontaneous and the employ- 
es have no knowledge of their com- 
ing. Other organizations give recog- 
nition to individual employes when 
they complete a definite number of 
years without sustaining a disabling 
injury. Such a program has some 
value but it will not be as effective as 
a program that includes group par- 
ticipation. Another approach is to 
set up an incentive system on a 
monthly basis. This system, or varia- 
tion of it, is probably the most widely 
used because it is the most effective 
in creating and maintaining interest. 
Other considerations that are impor- 


‘tant when selecting a suitable incen- 


tive program are to have the awards 
of sufficient value to stimulate an in- 


terest rather than be a possible source 
of criticism and ridicule. Also the 
program should permit the employes 
to receive awards frequently enough 
to maintain interest yet not so fre- 
quent as to cause monotony. Safety 
is most effective when built around 
teamwork rather than on an individ- 
ual basis. Where possible the incen- 
tive program should have group par- 
ticipation and for best results all em- 
ployes should share in the awards. 


Set Up on Annual Basis 

Inland Steel Co. has had an incen- 
tive program in effect at its opera- 
tions for a number of years. In 1935 
a safety competition was introduced 
between its five underground iron ore 
mines, a limestone quarry, and three 
coal properties. Because of the widely 
different type and size of operation, 
a system was devised whereby each 
property would compete against its 
own past record rather than compete 
directly with one another. To estab- 
lish a par for each property the aver- 
age combined frequency and severity 
rate for the previous ten-year period 
was selected. Each property’s cur- 
rent experience is matched against its 
par, and the property that shows the 
greatest amount of improvement in 
its safety record during the year wins 
the competition. So that all employes 
are kept informed of their property’s 
place in the competition, statistics are 
compiled each month and the stand- 
ings are posted on the safety bulletin 
boards. 

The company started out by present- 
ing a safety plaque to the winning 
property. Later it used the incentive 
idea spread still further by awarding 
turkeys to the employes at Christmas. 
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To accomplish this it was necessary 
to have the contest run from Decem- 
ber 1 to the following December 1. 


Award at More Frequent 
Intervals Found Desirable 
Although the safety competition 
was producing favorable results, it 
was apparent that it alone could not 
maintain the desired interest at all 
the operations throughout the year. 
To provide more complete coverage, 
an award system having a shorter in- 
terval was proposed. After a study 
was made of each property’s accident 
experience, Inland Steel decided that 
a three-month period would be a 
suitable goal in every respect since 
this would provide a reasonable chal- 
lenge for all properties, and if this 
program were functioning properly, 
the awards would be coming at fre- 
quent enough intervals to create the 
desired interest. The awards start 
at $1.50 in value and is increased by 
$1 for each successive three-month 
period until a value of $5.50 is 
reached. At this point the amount is 
stablized. Every effort is made to 
give the program as much play as 
possible. The company has made it a 
practice to allow the employe to select 
an award from two or three items 
that have been placed on display. 
This was found to be very desirable 
since it permitted the employe to have 

some voice in choosing the award. 
The effect that the incentive pro- 
gram has had on the company’s acci- 
dent prevention program has_ been 
most encouraging. Several very nice 
records have been achieved at the 
mines and there is every indication 
that this was accomplished largely 
through the safety awareness brought 
on by the incentive program. While 
these records were being made, the 
employe interest was very high. A 
great deal of concern was shown when- 
ever it was learned that a fellow 
worker had been injured. The incen- 
tive program has also been very in- 
strumental in discouraging employes 
with minor injuries to use this as an 
excuse to lose two or three days work. 


No Easy Way to Eliminate 
Accidents 

Because of the encouraging results 
shown through the use of incentives 
by many companies in all industries, 
there is little question that they have 
proven to be a valuable and almost 
necessary component of a successful 
accident prevention program. It must 
be remembered, however, that incen- 
tives should not be used to short cut 
a well rounded safety program. There 
is no easy way to eliminate accidents. 
All of the present accident prevention 
know-how must be used and manage- 
ment must continually strive to im- 
prove on its methods if it is to con- 
tinue to make satisfactory progress in 
reducing accidents. 
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URANIUM METALLURGY 
On the Colorado Plateau 


By D. C. SEIDEL 
Chief Metallurgist 
Union Carbide Nuclear Co. 
Division of Union Carbide Corp, 


A variety of processes will probably continue to be used in future milling operations on the Colorado 
Plateau because of the many types of ore located in the region 
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A metallurgist evaluates some of the unit operations and 


processes in uranium milling. A variety of different flowsheets 


are used, and in general the processes have been tailored to 


INCE about 1953 the pace of met- 

allurgical development in_ the 
uranium industry has increased con- 
siderably. Production methods that 
were practically dreams a few years 
ago are a reality today. A variety of 
economic and metallurgical considera- 
tions have contributed to the impetus 
of this development. A look at the 
present milling practices will help to 
explain the original and continuing 
interest in new methods. 

Each of the present uranium mills 
represents a combination of unit op- 
erations and processes which the build- 
ers no doubt felt would give the most 
economic and efficient recoveries for 
the ores available at the individual 
mill sites. Relatively simple and 
straightforward flowsheets are pos- 
sible with some non-vanadium ores, 
while complicated and interdependent 
circuits are found in mills recovering 
both uranium and vanadium. 


Variety of Processes Used 


Many types of uranium and ura- 
nium- vanadium ores are found in the 
complex sedimentary deposits of the 
Colorado Plateau and_ surrounding 
areas. Some plants process ore from 
nearly 100 different mines, and the 
variable nature of the mill feed has 
exerted a significant influence on the 
selection of recovery processes. Ura- 
nium occurs in both the hexivalent 
and quadrivalent states and the ratio 
of the oxidized and reduced uranium 
minerals varies considerably between 
different ore bodies. Carbonate, sul- 
fate, and some sulfide minerals are 
also associated with the uranium de- 
posits. In addition, many elements 
such as Fe, Mo, Cu, Ti, Se, P, As, Zr, 
Cr, Sr, Mo and others are found in 
from trace to percentage amounts in 
the ores. Physical characteristics of 
the ore such as grain size and slime 
content are also important processing 
variables. 

Successful and economic uranium 
and vanadium recovery is dependent 
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not only upon the type of uranium 
minerals, but also the effects of as- 
sociated minerals and elements are of 
primary importance. The carbonates, 
sulfates, and sulfides principally af- 
fect the economics of the leaching and 
extraction steps, while the minor con- 
stituents, such as Mo, P, As, Ti and 
others, can be important variables 
in the separation and purification op- 
erations. The successful operation of 
mill circuits is often closely associated 
with recognizing and providing for 
the side effects of the minor ore con- 
stituents. 

A universally economic method for 
uranium and vanadium extraction has 
not been developed, and a variety of 
processes are in use at the present 
time. Various combinations of acid 
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recovery of man- 
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clear Co.) as a de- 
velopment metal- 
lurgist and is now 
in charge of the 
Experimental and 
Development Laboratory at Rifle. Colo. 

He is a graduate of the South Dakota 
School of Mines and Technology. 


leaching, salt roasting, and carbonate 
leaching are being used to extract 
uranium and vanadium values from 
the ores. Iron vanadate and phosphate 
precipitation procedures have been 
used for the uranium purification 
steps in acid leach plants, and fusion 
techniques are applied for purification 
steps in some of the mills using car- 
bonate leaching. Ion exchange sep- 
arations are also used in conjunction 
with several acid leach circuits. 

The purpose of this article is to 


list and evaluate some of the unit 
operations and processes used in ura- 
nium milling and to outline a few of 
the problems and possibilities of ura- 
nium extraction. The specific prob- 
lems associated with acid leaching 
circuits will be examined in somewhat 
greater detail. 

Even in the simplest uranium ex- 
traction flowsheets, the operation of 
the circuit is interdependent, and this 
effect is multiplied in the complex ar- 
rangements of mills recovering both 
uranium and vanadium. Nevertheless, 
the concept of unit operations is a 
convenient tool for evaluating the 
milling circuits. 


Ore Preparation 


The present uranium mill circuits 
can be broken down into essentially 
three divisions. This breakdown in- 
cludes ore preparation, extraction of 
the values from the ore, and separa- 
tion and recovery of the values. More 
detailed classifications are possible, 
but even then a certain amount of 
overlapping is inevitable. Unit opera- 
tions such as size reduction, materials 
handling, mixing, thickening, filtra- 
tion, fluid flow, drying, ion exchange 
and others are combined in a wide 
variety of arrangements to produce 
uranium concentrates. Many of the 
unit operations are common to all the 
mills, but the particular equipment 
used for a specific operation varies. 

Crushing, sampling and grinding 
are in general integrated parts or at 
least interdependent parts of the ore 
preparation circuits for uranium mill 
feeds. Carnotite ores in particular 
can be spotty and careful sampling 
techniques are required for the col- 
lection of representative samples. Sta- 
tistical evaluations have been useful 
in designing sampling plants. The 
general sampling procedure for truck 
load ore lots requires crushing the 
run-of-mine ore to minus two in. be- 
fore the first sample split. Subsequent 
crushing and _ grinding operations, 
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therefore, are of necessity geared to 
the sample plant operation. 

The fine ore products from the 
grinding circuits range from around 
minus 14 mesh for most of the salt 
roasting and acid leach plants, down 
to minus 100 mesh for direct carbonate 
leach circuits. The uranium and vana- 
dium content of carnotite ores is prin- 
cipally associated with the cementing 
materials within the grain boundaries 
and the grain size of these ores is 
normally in the 48 to 100 mesh range. 
A minus 14 mesh grind liberates most 
of the grain size particles and around 
85 percent of the product is minus 35 
mesh. Some of the most recent ore 
discoveries have a more homogenous 
uranium distribution and finer grind- 
ing is beneficial in the subsequent 
leaching steps. 

Jaw crushers are in general use 
for the primary crushing, and rolls, 
hammer mills, cone crushers, rod mills, 
ball mills, and other units have been 
used for the final grinding steps. The 
installation of two Aerofall grinding 
units to produce a minus 14 mesh mill 
feed at the Uravan plant of the Union 
Carbide Nuclear Co., a division of 
Union Carbide Corp., has recently 


been completed, and the units are now 


in operation. 
Both dry and wet grinding are used 
for the final size reductions at the 
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present time. Dry grinding is used 
in most of the mills recovering both 
uranium and vanadium. The dry ore 
is mixed with salt and fed to the 
roaster units where the vanadium is 
converted to water-soluble sodium van- 
adates. Since a significant amount of 
the uranium values is associated with 
the extreme fines, dust collection is a 
must in dry grinding circuits. Dry 
grinding does offer several advantages 
even for direct leaching circuits. These 
benefits will be outlined in subsequent 
discussions of several acid leach flow- 
sheets. 

Wet grinding in ball mills has been 
adopted for several of the new mills 
that are using resin in pulp ion ex- 
change separations. 


Extraction of the Values 
From the Ore 


Four general schemes are used for 
extracting the values from the various 
classifications of uranium and urani- 
um-vanadium ores. These include (1) 
direct and acid leaching, (2) direct 
carbonate leaching, (3) salt roast and 
water leach-acid leach combinations, 
and (4) salt roast carbonate leach 
circuits. The direct acid and direct 
carbonate leach circuits are used prin- 
cipally on uranium ores which contain 
only small amounts of vanadium. Salt 
roasting is applied where both ura- 


Successful and economic uranium and vanadium recovery is dependent not only upon the type of uranium 
minerals, but also the effects of associated minerals and elements are of primary importance 


nium and vanadium are to be recov- 
ered. Despite the fact that the salt 
roast-water leach procedure was de- 
veloped many years ago, the method 
is still the most efficient circuit for 
treatment of low-lime vanadium ores. 
Ores containing over several percent 
CaCO; tend to form increasing 
amounts of water-insoluble calcium 
vanadates during the roasting opera- 
tion. Salt roasting also converts some 
uranium compounds to more acid-sol- 
uble forms, and the acid leaching rates 
on salt roasted carnotite ores are 10 
to 20 times faster than the direct 
leach rates on the same ores. The 
higher lime uranium-vanadium ores 
can be successfully salt roasted if a 
mild pretreatment sulfuric acid leach 
is made prior to the salt roast step. 
The CaCOz is converted to CaSO, 
which is not as deleterious to the for- 
mation of water-soluble vanadates. 


Leaching operations on the salt 
roasted calcines have been and are 
still made in percolation leach tanks. 
Salt roasting tends to agglomerate the 
extreme fines and produces a calcine 
which has considerably faster per- 
colation rates than raw ore of the 
same maximum particle size. Various 
other types of solid-liquid contactors 
have been used for direct acid leach- 
ing. Vertical repulpers utilizing tur- 
bine impellers or ship type propellers 
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are common, and rubber-lined diges- 
tors similar in appearance to a ball 
mill with internal lifters are used 
on some pulps. Minus 14 mesh raw 
ore slurries containing 50 to 60 per- 
cent solids have reasonable fluidities 
and can be kept in suspension by ver- 
tical agitators. Less dense slurries 
are more difficult to keep in suspen- 
sion because the bindered settling ef- 
fects of the thick pulp are not present. 


Direct Acid Leeching 


A variety of direct acid leach flow- 
sheets are in use at the present time. 
Each flowsheet has a particular ad- 
vantage and the accompanying sche- 
matic diagrams illustrate some of the 
circuits that are in use. The primary 
objective of these circuits is to ex- 
tract the uranium from the ore and 
vanadium extraction is either sec- 
| ondary or incidental. 
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Fig. Double step acid 


The sketch entitled, “single step 
acid digestion,” illustrates the direct 
leach flowsheet used for the resin in 
pulp ion exchange plants. The wet 
ground ore enters the leach circuit as 
a neutral 50 percent solids slurry. 
Sulfurie acid is added to give the de- 
sired leaching conditions and reten- 
tion times up to 24 hours are used. 
If severe leaching conditions are re- 
quired, a pH adjustment with lime- 
stone is made in the final repulpers 
because the optimum liquor pH for 
ion exchange is approximately 1.5. 
The sand slime separation and wash- 
ing is illustrated by the four classi- 
fier units. In actual practice, cyclones 
are used in conjunction with the clas- 
sifiers to give a split at 325 mesh. 
Particles larger than 325 mesh tend 
to cause sanding in the resin in pulp 
cells. Rather low grade liquors are 
produced by this circuit because wa- 


ter enters at both the feed and wash 
ends of the flowsheet. More concen- 
trated product liquors could be pro- 
duced if a dry feed material was fed 
to the repulpers and part of the prod- 
uct liquor was recycled to produce the 
desired pulp densities. Wet grinding 
could accomplish the same objective 
if acid resistant grinding equipment 
was utilized. Direct carbonate leach- 
ing circuits do utilize this principle 
by recycling the carbonate leach so- 
lution through the wet grinding units. 

The sketch entitled, “Double step 
acid digestion,” illustrates a flowsheet 
which utilizes the acid consuming 
properties of the ore for part of the 
liquor pH adjustment. This two-step 
leaching circuit produces a clear prod- 
uct liquor and thickeners are used for 
clarification and washing. Dry ore 
enters the circuit at (A) where it is 
contacted with liquor which has re- 
sulted from the strong leach at (B). 
With properly blended ores a reason- 
able pH control of the product liquor 
is possible and the use of reagents for 
acidity control is reduced. Circuits of 
this type can be operated to produce 
approximately one lb of liquor for 
each pound of ore entering the circuits 
if dry grinding is used. 

A considerable number of expan- 
sions and elaborations can be made on 
the basic idea illustrated in this sec- 
ond sketch. Sand-slime separations 
with longer and more severe leaches 
on the slime fractions are desirable 
for some ores. Separate high and low 
lime feeds can also be used for more 
specific control of product liquor acid- 


ity. Oxidants such as MnO» are added 
to the leach circuits when the feed 
ores contain reduced uranium. 


These are only a few of the many 
combinations that can be used for the 
extraction of uranium values. 

The production of clear product 
liquors from thickening circuits has 
been simplified during the last sev- 
eral years by the introduction of ef- 
ficient flocculating and settling rea- 
gents. Several of the synthetic poly- 
merized organic reagents are partic- 
ularly effective on the acid pulps. 

Mathematical calculations can be 
useful for the design and operation of 
classification, washing, leaching, and 
thickening circuits. Washing ef- 
ficiency evaluations based on simul- 
taneous equations are reliable and ac- 
curate methods are also available for 
estimating the recirculating slime 
build-up in classifier circuits. Liquor 
grades within complicated proposed 
circuits can be predicted with reason- 
able accuracy and electronic calculat- 
ing equipment is helpful in solving 
some of these problems containing 
multiple simultaneous equations. 

Extraneous Elements Affect 
Separation of Uranium 

Prior to 1955 substantially all of 

the uranium concentrates from the 
(Continued on page 138) 
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COAL DIVISION REPORT 


FIELD SPLICES 
in Mine Trailing Cables 


By E. G. STURDEVANT 


Subcommittee Chairman 
Committee on Underground Power 


HE purpose of this study is to 

prepare and present to the mining 
industry, recommendations for im- 
proving the methods now in general 
use in making temporary or field 
splices in trailing cables underground. 
It was recognized that this would 
involve an evaluation of the perform- 
ance characteristics of splices as they 
are now made and a study of improved 
procedures and materials for making 
such splices. Such a program would 
require extensive test work and it was 
suggested that the cooperation of 
cable manufacturers be solicited in 
carrying out this work. 


Program of Study 


At the meeting on July 17, 1956, 
the following program of study was 
developed: 

1. Obtain samples of temporary 
splices made in accordance with pres- 
ent practices and using present ma- 
terials and evaluate them as follows: 


A. Determine the breaking strength, 
electrical resistance under a 12-lb 
tension and the resistance to re- 
peated flexing of the conductor 
splices. 

B. Determine the voltage breakdown, 
insulation resistance and resistance 
to moisture of the insulation and 
jacket splices. 

C. The method of evaluating these 
splices which was eventually agreed 
upon was as follows: 


SCOPE OF TESTS TO BE MADE ON 
CABLE SPLICES 


Each cable manufacturer participat- 
ing in the study would be supplied 
with ten cable samples, each five ft in 
length, of size 4 Awg Parallel Type W 
or Type G cables containing splices in 
both conductors and insulation and 
jacket patches. The jackets were to 
be removed from five of these sam- 
ples, providing ten conductors with 
conductor splices. These were then 
to be tested as follows: 

(1) Determine joint resistance on 

four samples. 

(2) Determine the breaking 

strength on three samples. 

(3) Run three samples to destruc- 


tion on the Frankford Arsenal - 


Bend Test with a 12-lb weight 
on the sample. (See sketch.) 
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(4) Flex the remaining samples to 
50 percent of the flexes deter- 
mined in (3) under a tension 
of 12 lb. Determine the joint 
resistance under a tension of 

12 lb. 


(5) The other five samples were to 
be immersed in water as re- 
ceived and tested as follows: 
a. Determine the dielectric 

strength on three samples after 
immersion in water for one 
minute. 


b. Determine the insulation re- 


sistance on the other two sam- 
ples after one minute and hour- 
ly thereafter until failure oc- 
curs. 


The purpose of this evaluation study 
was to establish the quality of splices 
as they are being made and to serve 
as a base for indicating the improve- 
ment it is expected to accomplish. 


2. Investigate possible changes in 
connectors with connector manufac- 
turers for improving the performance 
of conductor splices under repeated 
flexing. 


3. Investigate improved insulation 
and jacket splicing compounds and 
methods of applying them for use in 
temporary splices. 

4. Evaluate the improved temporary 
splices resulting from the studies in 
Items 2 and 3 above to establish the 
improvement realized. 


Tests Made on Sample Splices 


As indicated in the minutes of the 
July 17, 1956, meeting of the Com- 
mittee, it was arranged for five mine 
operators to supply the above samples 
of their cable splices and send the 
samples to cable manufacturers who 
agreed to conduct the tests. 

The committee has received three 
sets of field splices on which complete 
tests, as outlined under Item 1, have 
been made. A fourth set of samples 
was incomplete and only a few tests 
could be made. Indications are that 
no more samples will be received. 


HOLE IN BUSHING | 
=CABLE DIA +.025 


Ke | 


TEST SPECIMEN 
STANDARD LENGTH 42" 


NOTE-DURING TEST A 80AC 
CURRENT OF 75 AMPS TO FLOW 
THRU CONDUCTORS. 


90° BEND TEST 
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Test data obtained are given in 
Table I, in which there is included, for 
purposes of comparison, certain data 
on an unspliced conductor. The data 
on the unspliced conductor were avail- 
able from a separate study. 

It will be noted that, of the three 
sets of samples tested completely, one 
set utilized compression sleeves and 
the other two sets used split rings 
for joining the conductors. The fourth 
set also used split rings. 

Insulation splices were made with 
either friction, rubber, varnished cam- 
bric or thermoplastic tapes. Friction 
or thermoplastic tape was generally 
used as the jacket or final covering 
on the splice. In general, these splices 
were poor in voltage breakdown and 
moisture resistance indicating a need 
for improvement. 


Need for Better Splices Shown 


The data obtained are too limited 
to justify positive conclusions. Based 
on the foregoing test results on sam- 
ples obtained from the field, the in- 
dications are there is a definite need 
for improvement in temporary cable 
splices. 


Fig. |—Example of a compression type splice 


Fig. 2—Example of a split ring type splice 


TEST DATA SHOWING COMPARISON OF TEMPORARY CABLE SPLICES WITH UNSPLICED CONDUCTOR 
(Tests Made on Size 4 Awg 133 Strand Type W or G Parallel Cables) 


Conductor Connector 


Tests on 
Unspliced 
Conductor 


Tests on Temporary Splices 
Set 1 Set 2 Set 3 Set 4 


Breaking Strength, pounds 
Bending Cycles to Failure 
Resistance Before Bending, Ohms. 2 Ft. 
Resistance After Bending 50% of Failure 
Dielectric Strength, 1 Min KV. Splice 
Percent Failing Insulation Resistance Test 
After Immersion for: 1 Min. ............ 0 0 50 25 
50 33 100 50 
Cambric Tape Tape (Friction Tape 
Friction or Double Rubber Friction Rubber Tape 
Plastic Tape Tape Tape 
* See Fig. 1 
** See Fig. 2 
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As Viewed by HARRY L. MOFFETT of the American Mining Congress 


The First Session of the 85th Con- 
gress adjourned August 30. Its out- 
put of major legislation was relatively 
thin, and the President expressed his 
disappointment over Congressional 
failure to act on the bulk of his legis- 
lative requests. 

The next session of this Congress 
will convene January 7 and all meas- 
ures not disposed of this year will be 
carried over in their same status. 
Since 1958 is an election year, issues 
facing Congress will be highly colored 
by political considerations. This will 
be particularly true with respect to 
tax matters, social security, farm com- 
modity supports, aid to education, and 
other issues which have a broad vote- 
garnering appeal. 

The national lawmakers are now at 
home getting a thorough briefing as to 
the voters’ wishes for the year ahead, 
as well as building and mending po- 
litical fences. When they return to 
Washington in January they will be 
faced with demands for curbs on un- 
ion racketeering, broadened coverage 
of the minimum wage law, Social Se- 
curity liberalization, individual income 
tax reduction, lower Government 
spending and expansion of the Fed- 
eral housing program. The White 
House will also press for action on 
the President’s legislative program. 

During the past session, in addition 
to appropriating $67.1 billion for Gov- 
ernment operations for the current fis- 
cal year, Congress’ major accomplish- 
ments were the continuation of exist- 
ing corporate and excise tax rates 
until next July, renewal of the foreign 
aid program, approval of a civil rights 
law, and enactment of programs deal- 
ing with atomic energy development. 


TRADE ACT UNDER FIRE 


The Trade Agreements Act expires 
next year unless renewed by Congress, 
and present indications are that Con- 
gress will carefully scrutinize the ef- 
fects on domestic industry of tariff re- 
ductions made under that Act. To- 
wards the end of the last session, it 
was apparent that strong sentiment 
had been engendered for protection of 
many domestic industries hard hit by 
importation of cheaply-produced for- 
eign commodities. ; 

An increasing number of domestic 
industries have been seeking enact- 
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ment of tariff proposals to protect 
their markets, particularly after var- 
ious industries which have sought re- 
lief under the “escape clause” provi- 
sion of the Trade Agreements Act 
have met with rebuff. Many in Con- 
gress are turning to the belief that the 
authority over tariffs should be re- 
stored to the legislative branch in the 
interest of protecting domestic pro- 
ducers and workers. They also are 
casting jaundiced eyes upon foreign 
aid programs which use American 
money to Cevelop industries abroad, 
which in turn send their products into 
American markets to the detriment of 
our own industries. There is little 
doubt that hard-hit industries in the 
United States will make their plight 
known to their delegations in Con- 
gress during the present recess, and 
that a sizable number of the lawmak- 
ers will return determined either to 
eliminate the Trade Agreements Act 
or to write into it provisions which 
will assist U. S. industries to main- 
tain their markets. 


MINING INDUSTRIES SEEK 
HIGHER TARIFFS 


Meanwhile, last-minute efforts to 
obtain tariff relief for the lead-zinc 
mining industries before Congress ad- 
journed met with failure, and the in- 
dustries are now turning to the Tariff 
Commission for relief under the “es- 
cape clause.” From statements of the 
President and remarks of Tariff Com- 
mission spokesmen, it appears likely 
that the Commission will recommend 
a boost in the tariffs on these minerals 
and that the White House will take 
some positive action to this end. Late 
in August the President wrote to Rep. 
Jere Cooper (Dem., Tenn.), Chairman 
of the House Ways and Means Com- 
mittee, indicating his belief that, it is 
appropriate to invoke relief under the 
Trade Agreements Act for the domes- 
tic lead and zine mining industries. 

After application for relief is made 
to the Commission, it is expected that 
between two and three months will 
elapse before final action is taken by 
the Administration. 

The domestic tungsten industry is 
also hoping to obtain tariff protection. 
During the dying days of the last ses- 
sion, the Senate approved a resolution 
directing the Tariff Commission to 


Washington 
Highlights 


CONGRESS: Taking voter soundings. 


TRADE AGREEMENTS ACT: On Con- 
gressional griddle. 


TARIFF PROTECTION: Sought by 


mining industries. 


COAL RESEARCH: Program ad- 
vanced. 


TAXES: January hearings set. 
MINERALS POLICY: Up to Congress. 
OIL IMPORTS: Program snagged. 


COAL WAGE DECISION: Labor Sec- 
retary upheld. 


make an investigation of the differ- 
ences in the cost of production of 
domestically produced and foreign 
produced tungsten ore and concen- 
trates, and to report the results by 
next March, The Tariff Commission 
plans to go into this matter in Octo- 
ber if possible. 

Other strategic mining industries 
are likewise taking a look at their 
present status and the effect of for- 
eign competition. From these studies 
are likely to emanate pleas to the next 
session of Congress for more protec- 
tion, either in the form of higher tar- 
iffs or quotas or both. 

The coal mining industry is also ex- 
pected to step up its drive to bring 
about the establishment of quotas on 
the importation of residual oil, which 
has been eating away at coal markets 
here at home. 


GREATER COAL RESEARCH URGED 


Following nine months of hearings, 
held both in Washington and in coal- 
producing areas, the House Interior 
Subcommittee on Coal Research sent 
to the House a comprehensive report 
calling for enlarged Federal activity 
in coal research and development. The 
report, which was also approved by 
the full House Committee, recommend- 
ed establishment of a Federal Coal 
Research and Development Commis- 
sion of three members to be appointed 
by the President. This Commission 
would work with the U. S. Bureau of 
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Mines and other Government agencies 
in the initiation and development of a 
research program aimed at develop- 
ment of new and more effective uses 
of coal, expansion of existing uses, 
reduction of coal production and dis- 
tribution costs, and special attention 
to those uses and developments of 
value to smaller coal producers. 

The Committee recommended that 
the Commission contract for, co-spon- 
sor, and promote coordination of coal 
research programs in research insti- 
tutions of industry associations, uni- 
versities, private consulting firms, and 
interested Federal agencies. It also 
called for the establishment of indus- 
try advisory committees to aid in the 
work of the Commission and agencies 
engaged in coal research. An appro- 
priation of not to exceed $2 million 
was urged for the first year of the 
Commission’s operation. The House 
group further recommended that Con- 
gress act to bring about a more equi- 
table depletion allowance for the coal 
industry. 

Bills to carry out these recommen- 
dations were tossed in the legislative 
hoppers in the waning days of the 
past session, and action on them will 
probably be sought next year. 


TAX HEARINGS SCHEDULED 


Chairman Jere Cooper of the House 
Ways and Means Committee has an- 
nounced that hearings on general tax 
revision will begin January 7, 1958, 
and will be concluded by February 7. 
The hearings will be confined to policy 
questions relating to income, estate 
and gift taxes, he said, and no oral 
testimony will be permitted on excise 
taxes, on retroactive amendment of 
the 1939 or 1954 Codes, or on admin- 
istrative and technical amendments to 
the 1954 Code. Written statements on 
these latter subjects, however, may 
be submitted for inclusion in the hear- 
ing record. 

Cooper stated that the information 
received during the hearings will be 
used to formulate proposed revisions 
of the revenue laws. He said the 
Committee hopes to obtain informa- 
tion as to treatment of earned and 
investment income, capital gains and 
income treated as capital gains, de- 
preciation methods, treatment of na- 
tural resources, net operating loss, 
treatment of income from foreign 
sources, and data as to reporting in- 
come for tax purposes. 

A brief part of Cooper’s announce- 
ment may be a tip to the goal the 
Committee is seeking to achieve. He 
said, “The burden of taxation on our 
citizens is heavy. It is my hope that 
some relief from these burdens can 
be achieved next year as a result of 
our hearings and study period.” Most 
observers, having in mind next year’s 
national elections, believe that the 
Committee will place its primary 


stress on proposals for reduction of 
individual 


income taxes, either 
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through lowered rates or increased ex- 
emptions. 


NO LONG-RANGE MINERALS 
POLICY YET 


Congress failed to take any action 
on the long-range minerals policy pro- 
posals submitted by the Administra- 
tion at the last session, although hear- 
ings were held on both the lead-zinc 
sliding scale import tax proposals and 
on suggestions to continue DMEA and 
provide aid for some strategic miner- 
als. Except for the lead-zine recom- 
mendations, Congress evinced little en- 
thusiasm for the remainder of the 
long-range proposals. 


It is expected that, during the Con- 
gressional recess, staffs of interested 
Committees on Capitol Hill will re- 
view testimony on the Administration 
proposals, study industry recommen- 
dations, and lay the groundwork for 
further hearings next year, Result of 
these hearings may be that Congress 
will undertake to develop a national 
minerals program with a view to sus- 
taining domestic mineral industries on 
a sounder footing than at present. 
What shape such a program may take 
is yet to be decided, but it is probable 
that Congressional committees will 
look into purchase programs, stock- 
piling, and tariff protection. 


OIL IMPORT PROGRAM SAGS 


The revised “voluntary” program to 
slash oil imports has already run into 
snags which may doom it to failure. 
A major oil importer has threatened 
to withdraw from the program if 
quotas for newer oil importing con- 
cerns are raised. If this threat is 
carried out, it is the opinion of many 
in Washington that other major im- 
porters will also withdraw, thus bring- 
ing about the collapse of the program. 

The first reports filed with the In- 
terior Department, which administers 
the oil import program, showed that 


only half of the companies assigned 
specific crude oil import quotas 
planned to comply with the quotas 


during the next few months. It may 
be that this time will be needed to 
make adjustments in shipping sched- 
ules and that later months will see 
lower imports. Navy Captain Mat- 
thew Carson, who is in charge of the 
program, stated that he saw no cause 
for pessimism as a result of these first 
reports. He indicated belief that the 
oil importers will comply with the 
voluntary plan because, if it fails, 
mandatory controls might well be 
placed in effect. 

Hearings are currently being held 
by the Department on requests of im- 
porters for increased quotas. 


COAL WAGE RULING UPHELD 


In mid-September a U. S. Court of 
Appeals handed down a decision up- 
holding the authority of the Secretary 
of Labor, under terms of the Walsh- 
Healey Government Contracts Act, to 
establish minimum wage rates for 
bituminous coal miners working on 
Government coal contracts, 

A number of nonunion coal com- 
panies in Virginia had protested an 
order of Secretary of Labor Mitchell 
fixing an hourly wage rate of $2.245 
at mines holding Government con- 
tracts in Pennsylvania, Michigan, 
Ohio, Maryland, West Virginia, [lli- 
nois, Virginia, and parts of Tennessee 
and Kentucky. This wage rate coin- 
cides with that paid under UMWA 
contracts in the areas. The operators 
contended that the Contracts Act does 
not apply to bituminous coal mining, 
but the Court held that it does, and 
stated that the authority of the Secre- 
tary of Labor to make prevailing wage 
determinations under it must be up- 
held. The Act empowers the Secre- 
tary to set prevailing wage rates for 
workers producing on Government 
contracts in excess of $10,000. 
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GENERAL CABLE! 


SUPER SERVICE 


PORTABLE POWER and MINING CABLE 


5 KV Super Service Type SH-D cable at work on the $50,000,000 Great 
Salt Lake fill project. Morrison-Knudsen Company selected Super Serv- 
ice as the most dependable, long-lived shovel power cable for hard 
service in rugged terrain. 


UNBEATABLE 
PERFORMANCE 


under toughest service 


Exclusive construction features give General Cable’s 
Super Service portable power cable superior durability 
and long life under the most severe conditions. Supertuf 
mold-vulcanized neoprene sheath has unequalled resis- 
tance to wear, cutting and other mechanical abuse. 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, New York 17, N.Y. 


Offices and Distributing Centers Coast-to-Coast 


Double-layer cord reinforcement adds extra strength. 
Sheath has outstanding resistance to water, oil, acids, 
alkalis, flame, sunlight and weathering. Available in a 
complete line from 600 V to 15 KV. 


for quality and service... specify G E. RAL CABLE 
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W. Lunsford Long has_ become 
Chairman of the Board of Directors 
of Haile Mines, Inc. and its subsid- 
iaries, Tungsten Mining Corporation 
and Manganese, Inc., and William M. 
Weaver, Jr., has succeeded him as 
president. The action was taken on 


W. L. Long W. M. Weaver, Jr. 


Long’s recommendation at directors’ 
meetings held in September. Weaver 
is also president of Frank Samuel & 
Co., Inc. of Philadelphia ore importers 
since 1889. Recently Haile entered 
into a contract to acquire all of the 
stock of that Company in exchange 
for Haile shares. 


Weaver has been President of Frank 
Samuel & Co, Inc. for the past nine 
years. He is a graduate of Princeton 
University, class of 1934, and served 
as a colonel on General Bradley’s staff 
during World War II. Before the war 
he was a partner in Nathan Trotter & 
Co. of Philadelphia, dealers in non- 
ferrous metals. 


Haile Mines, through its subsidiary, 
Tungsten Mining Corporation pro- 
duces primary grade hubnerite and 
scheelite concentrates from the 
Hamme Mine in North Carolina, one 
of the largest tungsten mines in 
North America. Haile also produces 
approximately 110,000 long tons per 
year of metallurgical grade mangan- 
ese nodules at The Three Kids Mine 
near Henderson, Nev., through its 
subsidiary, Manganese, Inc. 


Pierce R. Perry has retired as chief 
chemist at the U. S. Bureau of Mines 
branch in Boulder City, Nev. He 
joined the Bureau at the Reno station 
in 1929. 
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Dr. Howard L. Hartman was re- 
cently named professor and head of 
the Department of Mining at the 
Pennsylvania State University. At 
the time of his appointment, Hart- 
man, who served on the Penn State 
Faculty in 1947-48, was acting head of 
the Department of Mining Engineer- 
ing at the Colorado School of Mines. 


Three key staff promotions at Bat- 
telle Memorial Institute have been 
announced. 


Named assistant technical directors 
were Bertrand A. Landry and Richard 
J. Lund. At the same time David D. 
Moore was named manager of the In- 
stitute’s Department of Economics. 


R. D. Bradford, vice-president and 
director of American Smelting and 
Refining Co., has been placed in 
charge of the company’s Federated 
Metals Division. 

Bradford will retain the presidency 
of Lake Asbestos of Quebec Limited, 
ASARCO’s new as- 
bestos producing fa- 
cility, in which the 
company is investing 
more than $32,000,- 
000. 

A native of Salt 
Lake City, Bradford 
joined ASARCO in 
1926 as a junior 
metallurgist at the 
Garfield, Utah, smel- 
ter. From this posi- 
tion he rose through various depart- 
ments to his present position. He 
spent a year as manager of the East 
Helena, Mont., smelter, and another 
as manager at the Selby, Calif., plant. 
In 1951 he was appointed general 
manager of the Western Department, 
from which post he came to New York 
and was elected a vice-president in 
1952. 


John J. Trant has been appointed 
supervising auditor, comptroller’s de- 
partment, Kennecott Copper Corp. 
He will be in charge of the Western 
District office of the internal audit 
division and will be responsible for 
the internal auditing function at Ken- 
necott’s four Western Mining Divi- 
sions in Utah, Nevada, Arizona and 
New Mexico. 


Election of Frank Nugent as presi- 
dent of Freeman Coal Mining Corp. 
has been announced. 
Nugent has_ been 
executive vice-presi- 
dent of Freeman for 
11 years. He began 
his career in the coal 
industry with Free- 
man in 1919 and re- 
mained with the 
company when it 
was acquired by Ma- 
terial Service Corp. 
in 1942. He was 
elected to the board of directors of 
Freeman in 1951. 


Charles E. Prior has been named 
mining director and elected to the 
board of Western Gold & Uranium, 
Inc., producers of uranium, silver and 
other metals in Arizona and Utah. 

Prior has been a consulting mining 
engineer to Western and other mining 
firms since early 1956, and prior to 
that was for many years with Ameri- 
can Smelting and Refining Company. 


Donald A. Ricketts and Philip J. 
Hickey have been named to the posts, 
respectively, of general superintend- 
ent and assistant general superintend- 
ent of smelting and refining of the 
Sierra Division of Cerro de Pasco 
Corp. The Sierra Division embraces 
the corporation’s properties and oper- 
ations in the central Peruvian Andes. 


Harold C. Ernst, general pit fore- 
man at the Walker open-pit iron mine 
of the Oliver Iron Mining Division, 
U. S. Steel Corp., retired July 31. 


The Cleveland-Cliffs Iron Company 
announces that at the company’s 
Board of Directors’ meeting, held Sep- 
tember 18, H. Stuart Harrison and 
Jeptha Homer Wade were elected 
members of the board to fill the va- 
cancies on the board caused by the 
recent deaths of Morgan B. Brainard 
and G. Garretson Wade. 

Harrison is presently vice-presi- 
dent-Finance of Cleveland-Cliffs. He 
entered the Cleveland-Cliffs organiza- 
tion in 1937 and has successively held 
the positions of assistant treasurer, 
treasurer, vice-president and treas- 
urer prior to his election as vice-presi- 
dent-Finance in 1953. He is a director 
of Jones & Laughlin Steel Corp. and 
Medusa Portland Cement Co. 

Jeptha Homer Wade is a son of 
the late G. Garretson Wade. His 
great-great-grandfather became a di- 
rector of one of the predecessor com- 
panies of Cleveland-Cliffs in 1867 and 
both his grandfather and his father 
served as directors of that company. 


Samuel Riker, Jr. has been elected 
secretary of New Jersey Zinc Co., in 
place of Walter R. Anyan, deceased. 
Riker has been treasurer of the com- 
pany for several years, and he will 
retain that office, also. 
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A. J. Cayia, manager of Inland Steel 
Company’s ore and limestone opera- 
tion, has retired. He was honored 
July 5 at a gather- 
ing in Escanaba, 
Mich. Speakers at 
the event included 
Clarence B. Randall, 
now a special assist- 
ant to President Ei- 
senhower and former 
chairman of Inland 
Steel; Joseph L. 
Block, president, and 
P. D. Block, Jr., 
senior vice-president of the Inland 
Steel Co. 


John L. G. Weysser, consulting min- 
ing engineer, recently was in Aus- 
tralia, following completion of an as- 
signment for the U. S. Bureau of 
Mines, on behalf of International Co- 
operation Administration, as Minerals 
Advisor to the Government of Pakis- 
tan. While in Australia, he visited 
mining operations of The Zine Corp. 
at Broken Hill, New South Wales, and 
the huge brown coal open cut of the 
State Electricity Commission at Yal- 
lourn, Victoria. 


At a board meeting of the Copper 
Range Co. held July 24, C. DeWitt 
Smith was elected vice-president in 
charge of operations of Copper Range. 
Prior to his new association, Smith 
was with St. Joseph Lead Co. 


Gregory S. DeVine, with a_back- 
ground of 30 years in coal sales, has 
joined the Chesapeake & Ohio Railway 
as a vice-president. DeVine had been 
executive vice-president of Peabody 
Southern Coal Co., and president of 
St. Louis Coal Sales Co., a Peabody 
affiliate. 


Alfred M. Rogers, chairman and 
chief executive officer, has announced 
the merger of the Ziegler Coal & Coke 
Co. and the Bell & Zoller Coal Co. 
The new company operates under the 
name of Bell & Zoller Coal Co. On 
October 1 Stewart — 
Colnon became pres- 
ident and chief exec- 
utive officer. Rogers 
continues as chair- 
man of the board. 


Colnon resigned 
as president of Free- 
man Coal Mining 


Corp. to assume his 
new position. He had 
been president of 
Freeman Coal Min- 
ing Corp. since 1947 and a director of 
Materials Service Corp., the parent 
company, for many years. He con- 
tinues as a director of Materials Serv- 
ice Corp. 


S. Colnon 
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Executive level changes resulting 
from the resignation of A. G. Kirk- 
land as manager of Western Mines 
have been announced by the United 
States Smelting, Refining & Mining 
Co. 


Benton Boyd, general superintend- 
ent of the U. S. and Lark Mine in the 
Lark-Bingham District of Utah, was 
named manager of the U. S. and Lark 
Mine. Max M. DuBois, assistant to 
Kirkland, was named assistant to 
vice-president and general manager of 
Western Operations, Oscar A. Glae- 
ser. 

Boyd has been with U. S. Smelting 
since 1936. He was successively, en- 
gineer, assistant ventilation engineer, 
mine foreman, assistant to superin- 
tendent, superintendent of Lark Sec- 
tion, and in 1952 was appointed gen- 
eral superintendent of U. S. and Lark 
Mine. 

DuBois joined U. S. Smelting in 
1928. In 1943 he was named superin- 
tendent of U. S. Mine and in 1942 he 
was named general superintendent of 
the U. S. and Lark Mine. He became 
assistant to the manager of Western 
Mines in 1952. 


Executive and supervisory person- 
nel who will be in charge of construc- 
tion of the $100,000,000 nickel-cobalt 
project of Freeport Sulphur Co., have 
been announced. 

Maurice F. Dufour, Freeport vice- 
president, wil] be responsible for con- 
struction of all facilities of the refin- 
ery at Port Nickel, La., and the mine 
at Moa Bay, Cuba. 

J. W. Ramsey, chief engineer, will 
be responsible for all engineering and 
design of the Cuban facilities. 

J. B. Chatelain, refinery project 
manager, has over-all responsibility 
for design and construction of the 
refinery facilities at Port Nickel. 

E. T. Carlson, processing engineer- 
ing manager, is responsible for the 
application of all process information 
in the design of both the Cuban and 
refinery facilities. 

J. W. Warner, purchasing manager, 
is responsible for purchasing, ex- 
pediting and traffic for the Cuban 
facilities. 

J. T. Adams, project controller, is 
responsible for accounting, budgeting 
cost control and auditing activities for 
the entire project. 


— Obituaries — 


F. V. Richard, 45, manager of the 
Western Mining Department of Amer- 
ican Smelting and Refining Co., 
passed away unexpectedly on Sep- 
tember 5, in Salt Lake City, Utah. 
Mr. Richard was a veteran of more 
than 24 years service with ASARCO, 
having spent most of his business 
career with the company. 

After graduating from the Mining 
College of the University of Cali- 
fornia, Mr. Richard joined American 
Smelting as an engineer and assayer 
at Tombstone, Ariz. He went from 
there to the Ground Hog Unit at 
Vanadium, N. M., eventually becom- 
ing mine superintendent there. He 
left the company in 1945 to spend 
two years assisting in a family busi- 
ness. In 1947 he returned as a safety 
engineer, and spent two years travel- 
ing to various installations in both 
North and South America. He be- 
came manager of the Southwest Divi- 
sion of the Western Mining Depart- 
ment in 1949, and Western Mining 
Department manager in 1953. 


William H. Cooke, president, Pan- 
dora Coal Co. and the Little Sister 
Coal Corp. before its sale last year 
to the Truax-Traer Coal Co., died 
August 28 at the age of 53. 


F. H. Morton, 71, southern West 
Virginia coal operator, died of a heart 
ailment August 26. At the time of 
his death Mr. Morton was president 


‘and general manager of the Ames 


Coal Co., the Ames Mining Co., and 
the Buchanan County Coal Corp. 


Michael Gallagher, 87, a prominent 
figure in the coal and shipping indus- 
tries for over 50 years, died in Cleve- 
land August 27. 

Mr. Gallagher retired June 30, 1957 
after serving 14 years as assistant to 
the president of the Nickel Plate Rail- 
road. He was in charge of the vast 
coal holdings of the M. A. Hanna Coal 
Co. in 1926 when he was named presi- 
dent of the Pennsylvania Coal Co. He 
held that position until 1941, when he 
returned to Cleveland as assistant to 
the president of the Nickel Plate 
Road. 


Wendell Herbruck, 69, president of 
the Bowdil Co., manufacturer of min- 
ing equipment, died August 13 at his 
home in Canton, Ohio. 


Harry Luther Gandy, 76, former 
assistant president of Elk River Coal 
& Lumber Co. at Widen, W. Va., died 
of a heart attack in mid-August 
while in Los Gatos, Calif. 

Mr. Gandy was the first Demo- 
cratic Congressman elected from 
South Dakota, serving in the House 
of Representatives during 1915-21. 
After leaving Congress, Mr. Gandy 
became interested in the coal industry 
in Utah. He was executive secretary 
of National Coal Association from 
1923 until 1930 when he became vice 
president of Pattison and Bowens, 
Inc., a subsidiary of the Pittston Co. 
He later was president of Sheridan- 
Wyoming Coal Co. and still later be- 
came associated with Atlas Powder 
Co. and then with Elk River. 
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$100 Million Raised 
For Nickel Project 


A Freeport Sulphur Co. subsidiary, 
Cuban American Nickel Co., on Au- 
gust 22 completed the final arrange- 
ments to borrow $100,250,000 from 
banks and large nickel consumers for 
a major project for the production of 
nickel and cobalt. 

The metals will be produced at a 
plant to be constructed in Louisiana 
for the refining of ore concentrates 
from Cuba. 

The Cuban-American project, work 
on which is already under way, not 
only will increase by about 20 percent 
the 1956 United States supply of pri- 
mary nickel but will represent the 
first substantial domestic output of 
this essential metal, the company re- 
ports. The great bulk of the nation’s 
current supply of nickel is imported 
from Canada. 

Scheduled capacity of the project 
will be 50,000,000 lb per year of nickel 
and 4,400,000 lb of cobalt with pro- 
duction due to begin in the middle of 
1959, according to the announcement. 
Total capital requirements are esti- 
mated at $119,000,000, of which about 
$8,500,000 has already been spent on 
development and preliminary con- 
struction. 

A group of banks, headed by The 
First National City Bank of New 
York and including Bankers Trust 
Co., Mellon National Bank and Trust 
Co., Chemical Corn Exchange Bank, 
The Bank of New York and four New 
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Orleans banks, has agreed to lend up 
to $75,000,000 to Cuban American 
Nickel Co. at interest rates of 4 and 
4% percent. The loans are to be 
repaid during the early years of opera- 
tion. 

Six large consumers of nickel have 
agreed to purchase from Cuban Amer- 
ican various amounts of five percent 
subordinated notes. The total of such 
commitments is $25,250,000. The pur- 
chasers of the subordinated notes will 
have a call on substantial portions of 
the nickel to be produced, according 
to the announcement. 


J. W. WOOMER & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


HENRY W. OLIVER BLDG. 
Pittsburgh, Penna. 


DAVIS READ 
Consulting Engineer 
Layout Operation 
Modern Production Methods 


Plant Design Preparation 
120 8. LaSalle St. 
CHICAGO, ILL. 


Johnstown Coal & Coke 
Scholarship Awarded 


Vaughn Meck of St. Michael, Pa., 
has been granted this year’s annual 
Johnstown Coal & Coke Co. Pennsyl- 
vania Scholarship. The announce- 
ment of the award stated the scholar- 
ship is valued at $2,750 for study in 
the field of mining engineering and is 
one of two similar scholarships offered 
annually. 

Meck is a 1957 graduate of Adams- 
Summerhill High School where he 
was a member of the Student Coun- 
cil. He plans to attend the Johnstown 
Center of the University of Pitts- 
burgh in the fall. 

The Johnstown Coal & Coke Co. 
scholarships are awarded to employes, 
sons of employes or senior high school 
students in the company’s mining 
areas. 


Abandoned Mine Used for Storage 


A former limestone mine, 205 ft 
below the surface of the earth is being 
used by the Westinghouse Electric 
Corp. for the storage of valuable rec- 
ords of the company. Four employes 
spend their work days in the mine 
which is located 22 miles north of 
Butler, Pa. 

The company records fill some 105,- 
000 boxes and are from virtually every 
Westinghouse plant and office in the 
United States. 

The mine was “mined out” in 1940 
and covers 80 subterranean acres 
owned by the National Storage Co. 
which rents space to firms wanting a 
safe place to store records. 


E. J. Longyear Co. 
Geological and Mining Consultants 


Photogeology 
Minneapolis 2, Minn......... Foshay Tower 
New York 17, N. Y.......... Graybar Bidg. 
Denver 8, Cole... Colorado Bldg. 
Washington 5, D. C........ Shoreham Bldg. 


North Bay, Ontario 
Canadian Longyear Ltd. 
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T ROCKDUSTING 


Other self-paying equipment: Electric or 


"It Steals the Show” for Performance 


The famous “Canton Little Chief’ Model delivers 35 Ibs. to 60 Ibs. 
of dust per minute through 50 to 400 ft. of 134” hose. Now with 
smooth-operating wet nozzle, it follows the working face with wet 
dusting on shift, keeping protection within 40 ft. as recommended by 


the Bureau of Mines. 


Skid model for conveyors and shuttle cars, or rubber tire mounted. 
Only two men to operate . . 


. lowest overall cost. 


Air Power Track Switch Throwers for 
selective or derail service, Rock Dusting 
Machines, Car Transfers (passers) manual 
or air operated, Cable Splicers, Cable 
Terminal Binders, Welding Bond Termi- 
nals, Shaler Cable Vulcanizers, Track 
Cleaners, Mechanical and Air Power 
Doors. 


The 
AMERICAN MINE DOOR CO. 
2063 Dueber Avenue, Canton 6, Ohio 


Annual Coal Dwiswn Conference 
Penn-Sheraton Hotel, Pittsburgh, Pa., Friday, November 15, 1957 


THE Annual Conference of the American Mining 
Congress Coal Division will be held at the Penn- 
Sheraton Hotel in Pittsburgh, Pa., November 15. 
The one-day meeting will convene at 9:45 A. M. 


A cordial invitation is extended to all interested 
in the coal industry to attend the conference. Each 
of the six Coal Division committees will report on the 
results of studies carried on during the past year. 
The reports will be open to discussion from the floor 
so that all may have an opportunity to offer com- 
ments or suggestions—which will be carefully re- 
viewed by each committee in preparing its final 
report. The various reports to be presented are 
listed below: 


Committee on Coal Preparation—R. L. Llewel- 
lyn, Eastern Gas and Fuel Associates, chairman— 
Operation and Maintenance of Thermal Drying 
Equipment — Water Clarification — ASTM Testing 
Procedures. 


Committee on Conveyor Haulage. A. Jones, 


Carbon Fuel Corp., chairman—Underground Con- 
veyor Installation—Underground Conveyor Opera- 
tion—Conveyor Maintenance. 


Committee on Rail Haulage—J. D. Reilly, Hanna 
Coal Co., chairman—Underground Track Installa- 
tion—Underground Rail Operations—Mine Haulage 
Maintenance—Revision of Haulage Roads Booklet. 


Committee on Mechanical Mining—Wnm. E. 
Hess, J. L. Steel Corp., chairman—Industrial En- 
gineering—Dust Control for Continuous Mining— 
Continuous Mining Systems. 


Committee on Roof Action—J. Allan Brookes, 
Mather Collieries, chairman—Design of Mine Roof 
Bolting Systems—Improved Roof Bolting Equipment 
—Geological Aspects of Mine Roof Control. 


Committee on Underground Power—J. A. 
Dunn, Island Creek Coal Co., chairman—Temporary 
Cable Splices—Permissibility Problems—The Use of 
AC Power in Coal Mining—Frequency Coordination. 
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R & P Opening More Coal Mines 


The first coal from the new O’Don- 
nell No. 2 mine of the Rochester & 
Pittsburgh Coal Co. near Gilmer, W. 
Va., was loaded recently. Production 
is expected to be 400 to 600 tons per 
day of deep mined Pittsburgh seam 
coal, according to company officials. 

The mine is being serviced by a 
114-mile extension of track provided 
by the B & O Railway. R & P has 
built a ramp near the end of the rail 
extension and is temporarily trucking 
coal to the ramp. Plans call for an 
extension of the track and the comple- 
tion of a new modern tipple and clean- 
ing plant to be located at the mine 
entrance. Until the new tipple is 
erected the coal will be moved by rail 
to Erie No. 5 mine at Walkersville for 
cleaning in transit. 

Meanwhile, the coal company has 
announced plans to reopen its Mar- 
garet mine near Margaret, Pa. The 
mine has been idle since 1932. Per- 
mission has been granted the B & O 
by Pennsylvania’s Public Utility Com- 
mission to rebuild the B & O’s Rural 
Valley Branch to serve the mine. 


Researching Mud 


Tomorrow’s superhighway may be 
surfaced with Jamaica red mud, now 
a worthless by-product of the alumi- 
num production process. 

he red mud could become a sub- 
stitute for cement and limestone in 
preparation of asphalt mixtures for 
highway surfacing. Mixing the by- 
preduct with asphalt would produce 
a road surface with a reddish tint, 
possibly reducing glare at night. The 
colored surface could be used to indi- 
cate specific highway lanes or routes. 

Dr. Theodore Tiemann, director of 
a Reynolds Metals Co. laboratory and 
pilot plant at Hurricane Creek, Ark., 
said his research work indicates that 
the red mud might also be used to 
color cement and concrete products, 
and for production of paint pigments. 
The mud also may become a source for 
specialty iron products, such as very 
pure electrolytic iron. 

Jamaica red mud is a by-product 
in production of alumina, which is 
extracted from bauxite shipped from 
the Caribbean island. 

The research work also indicates 
a potential in agriculture for Arkan- 
sas brown mud, a waste material from 
bauxite mined in that state. Tests 
have indicated that it may become a 
substitute for the limestone now used 
by farmers for soil improvement. 


Loans for Chilean Coal Production 


Two loans totaling $21,800,000 to 
increase coal production in Chile were 
announced recently by the World 
Bank. The money will be used to mod- 
ernize and expand the mining opera- 
tions of two private Chilean companies 
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which produce about three quarters 
of the coal consumed in Chile. 

One loan of $12,200,000 was made 
to the Compania Carbonifera y de 
Fundicion Schwager, and the other 
of $9,600,000, was made to the Com- 
pania Carbonifera e Industrial de 
Lota. A Chilean government agency 
acted as co-borrower for the loans. 

Chilean coal now provides about 
one-fourth of Chile’s total energy sup- 
ply and the two borrowing companies 
produce about 80 percent of all the 
coal mined. It is expected the loans 


will enable the companies to increase 
yearly production from the present 
level of 1,650,000 tons to 2,200,000 
tons by 1964. 

Both the Schwager and Lota com- 
panies are joint stock corporations 
whose ownership is widely distributed. 
Their mines are located on the Bay of 
Arauco, about 300 miles south of Val- 
paraiso. The loans will be used for 
hoisting equipment, underground haul- 
age and electrical equipment, face and 
rock-work equipment, and coal prep- 
aration plants. 
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The All-Purpose Leahy® Screen 
Reduces Real Screening Cost 


To be realistic, the total cost of screening must include 
maintenance and depreciation of equipment. 


Not only does the Leahy Vibrating Screen enjoy the advan- 
tage of low original cost, but it contributes these further 
(a) construction that vibrates the screen jacket 
(b) differential vibration that avoids down-time by 
keeping the mesh clear of wedging particles on long con- 

’ tinuous work schedules; (c) screen jackets that require only 
a few moments of change time. 


The Leahy Screen is exceptionally efficient in fine mesh 
When damp or sticky materials are a problem 


Send for full information. 


economical. 


i 


FlexElex® integrated jacket heating is far ahead of the field. 


CONCENCO® Spray Nozzles 


These handy nozzles are simple, flexible and i 


All you do is drill one oversize 


hole per nozzle, clamp on and get results. t 
iY They can be definitely aligned for washing, : 
} sluicing or spraying according to need. They j 
t are removed or replaced in a moment’s time. i) 


917 Glasgow Ave. 
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Fort Wayne, Ind., U.S.A. 
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May 5-7, are rolling along with 
tee, under the Chairmanship of 


invited, if they have not already 


Mining Congress, Ring Buildir 


any new developments that may 


Room reservations—and 
them—should be made directly 
hotels. 
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1958 Coal Convention 


PLANS for the 1958 AMC Coal Convention in Cincinnati, 


coal operations, U. S. Steel Cor 
burgh next month, to outline the convention program. 
mine operators and manufacturers of mining equipment are 


topics to be discussed and prospective speakers to the American 


should be done immediately so that the Program Committee 
may have the benefit of the industry’s collective thinking on 


Why not make plans right now to be in Cincinnati next May 


the National Program Commit- 
James C. Gray, Vice-President, 
p., preparing to meet in Pitts- 
Coal 
, done so, to send suggestions of 


ig, Washington 6, D. C. This 


affect the future of coal mining. 


it’s not too early to think about 
with any of Cineinnati’s famous 


West Virginia Mine Planned 


A new large capacity coal mine in 
the Fairmont area of northern West 
Virginia is being planned by Eastern 
Gas & Fuel Associates. According to 
E. H. Bird, president, coal reserves at 
the new mine are estimated at 160,- 
000,000 tons. 

Bird said electric utilities use of 
steam coal is expanding and will con- 


tinue to rise. He said Pittsburgh 
steam coal from the new mine will be 
ideally suited for this growing mar- 
ket and will enable Eastern to im- 
prove its position as a major supplier. 

Eastern now operates three mines 
in Pennsylvania and 13 in West Vir- 
ginia and is the fourth largest com- 
mercial producer of bituminous coal 
in the United States. 


Universal Atlas Acquires Site 


Limestone bearing property in Olm- 
stead County, Minn., was acquired re- 
cently by the Universal Atlas Cement 
Co. as the site for a possible future 
cement plant. Universal Atlas is a 
subsidiary of U. S. Steel Corp. 

The site, composed of 1000 acres, 
is located about 15 miles southeast of 
Rochester and, according to company 
officials, the purchase is the culmina- 
tion of many years of searching for 
high grade limestone deposits by the 
company in southern Minnesota. The 
company has a plant at Duluth in the 
northern part of the State. 


Gels Coal Options in Kentucky 


Options on 679 acres of coal lands 
in Greenup and Carter Counties, Ky., 
have been obtained by the American 
Gas & Electric Co. Earlier the com- 
pany had obtained options in the two 
counties on 15,000 acres of coal land. 

The company plans to use the coal 
as reserves for future use in power 
generation in preparation for in- 
creased power needs in the tri-state 
area of Kentucky, Ohio and West Vir- 
ginia. 

American Gas & Electric is the 
parent company of Ohio Power, Ap- 
palachian Power of West Virginia 
and Kentucky Power Co. 


HENDRIC 


TM MANUFAC 


Perforated Metal Screens 


Perforated Metal 
Steel Flooring—Shur-Site Treads 
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Wedge-Slot Screens 


e Armorgrids Hydro Dehazers 


WEDGE 
Wire with its Rifle Top markings 
form an uneven screen surface to 
keep materials from “caking” . . . 
permit a freer flowing of water. 
Riffles are strategically spaced to 
guide fluids toward screen open- 


ings and assure faster dewatering. 


e Hendrick Wedge Wire Screens 
Petrochemical Column Internals 


That’s not all! The exposed Riffle 
height lifts oversize particles above 
the opening level . . . greatly re- 
duces wear caused by abrasion. 
Hendrick Wedge Wire is also 
available with flat top, conical top 
and square top profiles bars. Write 


to Hendrick for more details, today. 


62 Dundafi Street 
Carbondale, Pa. 
Sales Offices In Principal 


Architectural Grilles  Mitco 
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UNDERGROUND ORE 
LOADING EQUIPMENT 


(Continued from page 105) 


Factors in Favor of Rubber-Tired 
Loaders 


Although the company does not 
feel it has had a sufficiently long 
period of operation from any of our 
rubber-tired loaders for definite con- 
clusions, it is indicated at this point 
that they are capable of giving a 
lower loading cost than any other 
readily movable loader. Of course, 
there are places and conditions under 
which they cannot be used, but it is 
believed that they can be adapted to 
more varied conditions than any other 
loader. They can move long distances 
quickly and with little added wear and 
tear from moving, and our experience 
has shown their dependability to be 
comparatively good. Although tire 
wear is high, it is offset by lower costs 
in other respects and greater speed 
and efficiency. In analyzing tire cost, 
management found the cost of tracks. 
track rollers and track frames on 
track-type loaders to be three to five 
cents per ton loaded, or not too far 
from the five to six cents per ton tire 
cost on the rubber-tired equipment. 


In this discussion of loaders, it has 
not been possible to include much data 
on the newer models of track-type 
front end loaders with roll-back buck- 
ets; however, F. C. Appleyard, man- 
ager of mines for U. S. Gypsum Co., 
gives some interesting information on 
his company’s loading experience at 
Gypsum, Ohio. 

The mining method is standard 
room and pillar with 30-ft faces be- 
tween 15 ft pillars, and a mining 
height of 10 to 12 ft.. The mine 
produces 1100 to 1200 tons per 16- 
hour day. It employs two Caterpillar 
977 front end, loaders to do the load- 
ing. One-of these units has been in 
service about eight months, and the 
other about four months. Manage- 
ment expects to replace these units 
with new machines after 18 months 
of use, with total tons loaded of 
around 180,000 tons. Under these 
conditions it expects from experience 
to date to get an overall loading cost 
of about 7% cents per ton, not includ- 
ing depreciation. At this rate, de- 
preciation would run about 12 cents 
per ton, bringing total loading cost 
up to about 19% cents per ton. 

Prior to purchasing these 977 load- 
ers, the mine had two D6 front end 
loaders doing the mucking. One of 
these, after 26 months of service and 
220,000 tons loaded, showed a cumu- 
lative loading cost of 11.4 cents ex- 
clusive of depreciation, and was re- 
placed at that time. The other one, 
after 18 months of service and 180,- 
000 tons loaded, showed a cumulative 
loading cost of 7.7 cents per ton 
direct cost. This loader was replaced 
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at this time also, and as mentioned 
before, the 18 months’ service is 
deemed by the company the proper 
period for replacement. This rapid 
schedule of depreciation seems rather 
unusual, but cost and service factor 
figures apparently indicate this to be 
advisable. They undoubtedly lose a 
minimum of time due to breakdowns. 

Although this article has been of a 
very general nature and in many 
respects not a complete picture of 
underground loading, an attempt has 
been made to present some of the 
background in Eagle-Picher’s search 
for a better loader. Present indica- 
tions are that rubber-tired end loaders 
are a step in the right direction, al- 
though these units are certainly not an 
answer to all of the company’s prob- 
lems. 

Factors in favor of rubber-tired 
loaders are: 


(1) Their ability to be moved from 
one muck pile to another, rapidly and 
without undue wear and tear. 


(2) Comparative dependability and 
freedom of serious breakdown. 


(3) Faster repairs, due to compara- 
tive ease of unit replacements. 


(4) Ease of operation—most opera- 
tors much prefer to operate these 
loaders than track-type loaders. 


(5) Loading speed where the shut- 
tle distances are long. 


Factors against rubber-tired load- 
ers: 

(1) Necessity of stringent training 
and control of operators to keep tire 
costs down. 


(2) High tire costs in loading on 
upgrades or downgrades and inability 
to work in steep muckpiles. 


(3) The 12 to 13-ft headroom nec- 
essary for efficient loading. 


Correction 


In the September issue of Mining 
Congress Journal it was incorrectly 
stated that Reading Metals Refining 
Corporation’s new copper refinery to 
be constructed near Reading, Pa., 
would be the first copper refinery to 
be built east of the Mississippi River 
in more than half a century. 

This is not in accordance with the 
facts. The Lewin-Mathes Co. built 
its refinery at Monsanto. Ill., which 
is east of the Mississippi River, in 
1928. This refinery has been oper- 
ating continuously ever since that 
date. Its annual capacity is approxi- 
mately 50,000,000 lb of refined copper 
originating from scrap or 90,000,000 
lb of refined copper if the anodes are 
made from virgin blister. 

The Lewin-Mathes Co. was acquired 
by Cerro de Pasco on July 1, 1957, and 
is now operated as the Lewin-Mathes 
Division of Cerro de Pasco Corp. 


PREM 


Registered, U. S. and 
Foreign Patent Offices 


boli 


safety—production 


increased 


and lower costs°*:- 


Bolting results in less timber main- 
tenance — impreved ventilation — 
reduced waste handling — fewer 
fire hazards — wider openings -- 
faster haulage and less materia} 
handling. Prove the benefits by 
making your own tests—samples 
of the PATTIN shells “D-1” (shown 
above) or the “D-2” will be fur- 
nished upon request. 


In Western States 


PATTIN expansion shells are 
available and serviced exclusively 
through The Colorado Fuel & Iron 
Corp., Denver, Colorado. 


PATTIN 


MFG. COMPANY 
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FUELS ENGINEERS WANTED 


Tennessee Valley Authority has 
vacancies for Fuels Engineers with 
experience or training in production 
and transportation economics of coal. 
The work involves obtaining in- 
formation on coal reserves; their 
recoverability, cost of production and 
surface transportation: and apprais- 
ing coal suppliers’ estimates and bid 
data regarding quality of coal, rate 
of production, and cost factors af- 
fecting price escalation. Salaries 
range from $5,200 to $8,900. A de- 
gree in mining, civil. or mechanical 
engineering from an accredited col- 
lege or university is required. Posi- 
tions at higher levels also require 
progressive experience in coal min- 


ing (engineering and/or production). 
The top position is a section super- 
visor. Retirement benefits, annual 
and sick leave, 40-hour week. Loca- 
tion is Chattanooga, Tennessee. 

Interested candidates should write 
to Tennessee Valley Authority, Ex- 
amining Section, Knoxville, Tennes- 
see. 


Alcoa Takes Options 


The Aluminum Co. of America an- 
nounced recently that it had taken 
options on 26,000 acres of land near 
Spartanburg, S. C., in its search for 
alumina-bearing ores. The actual ex- 
plorations and acquisitions have been 
conducted by Piedmont Properties, 
Inc., a subsidiary of Alcoa. 

The search for alumina-bearing ore 
is part of a five-year hunt which has 
covered an area from central Virginia 
into Alabama. Preliminary investiga- 
tions have indicated that an area in 
North and South Carolina has given 
promise of the best possibilities. 


Inland Plans Sintering Plant 


The Inland Steel Corp. recently an- 
nounced plans for the construction of 
a new sintering plant at its Indiana 
Harbor Works to increase iron-mak- 
ing capacity by 300,000 tons per year. 

The new plant will treat fine par- 
ticles of iron-bearing materials be- 
fore they are fed into blast furnaces 
and will have twice the capacity of 
the company’s present sintering fa- 
cilities. 

The new sintering plant will supply 
material to six of the company’s eight 
blast furnaces. The pig iron from 
the eight blast furnaces, which have 
a combined capacity of 3,011,200 tons 
a year, is combined with scrap steel 
in open hearth furnaces which refine 
it into steel. 

The sintering plant is part of the 


$280,000,000, three-year, expansion 


program of the company which is now 
approximately half completed. 
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Republic's Research Plant Dedicated 


Formal dedication ceremonies were 
held recently at the Republic Steel 
Corporation’s new research center lo- 
cated at Independence, Ohio. The cen- 
ter will concentrate all of Republic’s 
research activities in its floor space 
of more than 92,000 sq ft. 

The center, which is expected to be 
completed by next summer, consists 
of a two-building center on a 112- 
acre tract. It is located nine miles 
from downtown Cleveland. 


Opens New West Virginia Mine 


The Chafin Coal Co. recently an- 
nounced plans for opening of a new 
coal mine near Logan, W. Va., which 
is expected to be in operation in 
January. According to company offi- 
cials the coal reserves available under 
the leased acreage will take an esti- 
mated 40 to 50 years to exhaust. 

The new mine will employ 80 men 
and yield 2000 tons daily. The com- 
pany has made an investment of 
$1,500,000. 


ROD MILLS 


Sizes range from 2’ to 111%’ shell 
diameter and up to 1000 horse- 
power. 


Types include trunnion overflow 
and peripheral discharge for 
both wet and dry grinding. 


Applications include both open 
and closed circuit arrangements 
for ores, aggregates, concrete 
sand, cokes, and abrasives. 


Complete Specifications on request 


Bulletin 25-C-52, 


Interior of a Hardinge 1112’ x 12’ Rod Mill 
with 85-ton rod load, 1000 horsepower. 


Trunnion overflow mill 


Center peripheral discharge mill 


HARDINGE 


COMPANY, 


INCORPORATED 


YORK. PENNSYLVANIA 


240 Arch St. 


Main Office and Works 


New York + Toronto * Chicago * Hibbing * Houston * Salt Lake City * San Francisco 
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AT NATIONAL... 


ity Grows ou Troe 


and National quality means more reliable performance 
from your mining equipment motors = 


* 


This coil “tree”... full of armature 
coils for a mining type motor... is 
used to store and transport coils during 
the manufacturing process. 


The coils which “grow” on this tree are of 
the highest possible quality because . . . 


1. Design and overall workmanship are MMM tte 
consistently improved and modernized. \\ f 
2. Insulation to ground is glass or \\ 


MYLAR * backed mica bonded with mod- 


ern ‘synthetic resins. WM lly 


3. Insulation between turns is reinforced 
at all.critical points. 


4. Uniform, accurate shape is produced by 
precision power actuated forms. 


For complete details on how National 
quality can help cut your motor 
maintenance costs, just drop us a line 
(National Electric Coil Co., Colum- 
bus, Ohio and Bluefield, West 
Virginia or National Electric Service 
Corp., Harlan, Kentucky) or call 
your nearby National field engineer. 


*duPont trademark 


NATIONAL ELECTRIC (OIL (COMPANY 


COLUMBUS 16, U.S.A... 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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Modern, high efficiency coc! 
preparation plant of 
Royalty Smokeless Coal Co. 
at Clifftop, West Virginia 


“, «ewe get maximum desirable sizes 


with 


NON-EXPLOSIVE MINING METHOD 


declares E. W. POTTER, 


Vice-President 


y Royalty Smokeless Coal Compan 


SMOKELESS 


NON-EXPLOSIVE MINING METHOD “Our Royalty Fire Creek Seam coal is low volatile New 
Cuts Costs 5 ways River coal. We have found that by using Airdox to 
© Produces less fines in face preparation break the coal down we get maximum desirable sizes— 
@ Rolls coal forward for faster, easier Lump, Egg, Stove, Nut and stoker. Airdox also 
jnoding improves the loadability of the product, thus resulting 


timber- in more value in domestic and industrial sizes.” 


@Lowers, cleaning costs by minimizing If you are not now getting these and all the other proven 
eats : benefits of Airdox, we suggest you write for a free sur- 
vey. It may well show you the way to more profitable 
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States 


Gilsonite Gasoline Being Sold 


Gasoline made from uintaite, or Gil- 
sonite, is now being sold by service 
stations in western Colorado. The 
American Gilsonite Co., producer of 
this gasoline, says that its Gilsonite 
operation in eastern Utah and west- 
ern Colorado proves that conventional 
petroleum products can be made from 
mineral ores on a commercial basis. 

The Gilsonite is mined near Bonan- 
za, Utah. Since dust from the ore is 
highly explosive, American Gilsonite 
developed a system of “wet mining,” 
blasting out the ore with high pres- 
sure jets of water. And to solve a 
tough transportation problem, the 
company built a $2,000,000, six-in. 
diameter pipeline to carry the solid 
ore in slurry form over a mountain 
range to its $16,000,000 refinery at 
Gilsonite, Colo., more than 70 miles 
away. 

The refinery itself operates like any 
conventional facility using crude pe- 
troleum, with the exception of fa- 
cilities to dry the ore after its watery 
trip through the pipeline and to pre- 
pare the mixture for refining. It is 
processing about 700 tons of Gilsonite 
a day, turning out 1300 bbl of gas- 
oline, 275 tons of metallurgical coke 
for the aluminum and steel industries, 
300 bbl of fuel and some gas. 

American Gilsonite Co. is jointly 
owned by Standard Oil of California 
and Barber Oil Co. 


Utah Coal Plant Enlarged 


Columbia-Geneva Steel Division, 
U. S. Steel Corp., has awarded a con- 
tract for removal of 600,000 yards of 
earth near its coal preparation plant 
at Dragerton, Utah. The big earth- 
moving job is at the site of the sched- 
uled new 600 tph coal-washing plant, 
principal feature of a multimillion 
dollar improvement program. 

The earth-moving contract includes 
preparatory work at the plant site 
and in connection with building of a 
railroad handling yard, construction 
of dams for refuse disposal systems, 
and a clear-water pond. 

Work also is underway on construc- 
tion of a new office building at Drager- 
ton and driving of an 8600-ft rock 
tunnel at the mine. The tunnel will 
eliminate steep grades affecting haul- 
age. 
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WANTED — 

Mining Congress Journal 
offers excellent opportunity 
for mining engineer with ex- 
perience in nonferrous metal 
mining. Position involves 
writing and working with 
members in the mining in- 
dustry. 

Address inquiries to the 
editor. Include information 
on age, education, experi- 
ence, marital status and a 
recent photograph. 


Looking At Oregon Nickel 


Erection of a test plant by New 
Delhi Mines Limited, for the purpose 
of conducting an extensive sampling 
program on its lateritic nickel de- 
posits in Josephine County, Ore., was 
announced by Edward W. White, the 
company’s president. The new sam- 
pling undertaking is the second step 
in the company’s over-all program to 
thoroughly assess the average grade 
and tonnage of nickel, iron and 
chromium available for production. 
The ore bodies are approximately 60 
miles from the Hanna operation which 
is currently producing ferro - nickel 
under U. S. Government contract. 

According to White, exploration of 
the three deposits in the company’s 
holdings has been directed primarily 
to the nickel and iron content of the 
lateritic material, although the pres- 
ence of chromium is also reported. 


Idaho Clay Pilot Plant Scheduled 


J. R. Simplot Co. plans to start con- 
struction of a clay processing pilot 
plant near Bovill, Idaho, next June. 
The company has 2000 acres of State 
land under lease in the Bovill area. 


Canadian Mines Close 


Consolidated Mining & Smelting 
Co. of Canada has closed its open-pit 
operations at the Sullivan mine, Kim- 
berley, and its Tulsequah mine in 
northern British Columbia. The shut- 
downs, resulting from prevailing low 
prices for zine and lead, will reduce 
the company’s zinc output by 20,000 
tons a year and its lead production 
by a lesser amount, it is reported. 


Honor Mining Engineer 


Will M. Traver, a U. S. Bureau of 
Mines mining engineer who died last 
March, has been honored posthumous- 
ly with the Department of the Inter- 
ior’s Meritorious Service Award and 
Silver Medal, the Department an- 
nounced today. 

Traver had nearly 17 years of Gov- 
ernment service, all with the Bureau 
of Mines at Denver, except for about 
a year and a half with the United 
States Army during World War I. 

While serving as exploration min- 
ing engineer in several Western States 
and as head of mining development 
for the Bureau in Colorado, Traver 
discovered and developed lead-zinc ore 
deposits at Kokomo and in Ross Basin 
of the San Juan Mountains, in Colo- 
rado; antimony at Coyote Creek in 
Utah, and mercury in the Terlingua 
district of Texas. 

In January 1955, Traver became 
executive officer of the Defense Min- 
erals Exploration Administration field 
team, made up of representatives of 
the Geological Survey arid the Bureau 
of Mines, in Region III, comprising 
Colorado, Utah, Wyoming, Arizona, 
New Mexico, Nebraska, North Dakota, 
and South Dakota. 

“His planning and expert direction 
of mineral development in remote vir- 
tually inaccessible mountainous areas 
of Colorado were particularly nota- 
ble,” says his citation. “Throughout 
his career in the Bureau of Mines, 
Mr. Traver’s high standards of per- 
formance and cooperativeness con- 
tributed to the successful operations 
of the activities in which he was en- 
gaged.” 

The award carries with it a lifetime 
pass to all the national parks for 
his widow, Mrs. Blanche R. Traver, 
who resides at the family home in 
Denver. 


Polaris fo Conduct Exploration 


Polaris Mining Co. has concluded 
an operating agreement with Chester 
Mining Co. and Mineral Mountain 
Mining & Milling Co. for deep-level 
exploration, development and oper- 
ation of the Mineral Mountain area in 
the silver belt west of Osburn, Idaho. 

The project will involve extension 
of the west face of the 3000-ft level 
Chester lateral off the Silver Summit 
shaft. This heading will be turned in 
a northwesterly direction and driven 
into the Mineral Mountain area, as 
defined under a previous agreement 
among the three companies negotiated 
in October, 1946. 

Work is scheduled to be started im- 
mediately on the new below-sea-level 
crosscut, which will gain approxi- 
mately 1700 ft of depth on the previous 
deepest opening on the vein structure. 

Each of the three companies has a 
one-third interest in the Mineral 
Mountain area, 
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REPLACE 
CONVEYOR BELTS 
BY PHONE 


In nation-wide stock for immediate delivery are H-R conveyor 
belts in sizes and grades for virtually every service. Orders 
placed by phone are processed the same day in the H-R ware- 
house nearest you to assure fastest shipment. 

Available from stock are: Maltese Cross—for severest, heavy- 
duty handling of trap rock, stone, ore, etc.; Ajar—for general 
| use such as conveying coal, sand, gravel, crushed stone; Conservo 
—for moderate general service with economy; Monarch—for 
special applications requiring resistance to oils and chemicals. 

Breakdown service? When non-standard belts are needed fast, 
as a result of a breakdown, Hewitt-Robins can ship special, 
factory-built belts within one week or less! To order the type 
and size best suited to your requirements, call your nearest 
H-R representative, or Hewitt-Robins, Stamford, Connecticut. 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 


Uranium Combine Formed 


Formation of the largest independ- 
ent uranium mining company in the 
United States, with 3,000,000 tons of 
reserves in Utah and New Mexico 
valued at $100,000,000, has been an- 
nounced by Atlas Corp. Included in 
the merger are Hidden Splendor Min- 
ing Co., with headquarters in Salt 
Lake City; Lisbon Uranium Corp. and 
Radorock Resources, Inc., both of Salt 
Lake City; Rio De Oro Uranium 
Mines, Inc., Albuquerque, N. M., and 
Mountain Mesa Uranium Corp., Cas- 
per, Wyo. 

The merger, scheduled to be com- 
pleted before the end of this year, is 
subject to shareholder approval and 
to the requirements of the Securities 
and Exchange Commission. 


Potash Lease Bid Accepted 


The U. S. Department of Interior 
has accepted a bid of $1,867,340 by 
the National Potash Co. of New York 
for the leasing of 1840 acres of potash 
land in Eddy County, N. M. The 
leasing area is located about 15 miles 
northeast of Carlsbad. In addition to 
the cash bonus bid, the company will 
be required to pay a percent 
royalty to the Federal Government. 


Seeks fo Expand Mill 


Western Nuclear Corp. has asked 
the Atomic Energy Commission for 
permission to triple the size of its 
uranium processing mill at Jeffrey 
City, Wyo. The mill, first granted in 
Wyoming, will be boosted from the 
present 400 tpd input rating to 1200 
tons under the new proposal. 

Western Nuclear has claims both in 
Crooks Gap and Gas Hills areas, as 
well as near Bagg's in south central 
Wyoming. 
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Health Tests Resumed 


Two teams composed of Federal 
and State health officials have spent 
the summer months checking the 
physical condition of hundreds of 
uranium miners across the Colorado 
Plateau, a project begun initially in 
1949 by the Colorado State Health De- 
partment. The program is aimed at 
determining whether there is a sig- 
nificant health hazard in uranium 
mining. 

Cooperating in the study are the 
States of Colorado and Utah, the 
U. S. Public Health Service, and the 
Atomic Energy Commission. The 
teams, each headed by a doctor of 
medicine, will travel in caravans of 
eight vehicles each and will include 
two medical assistants, a laboratory 
technician, a case-history recorder, 
two advance men to set up schedules, 
and 2 maintenance man. 


THE TRI-STATE MINES 


Heap big industry, 
Now not strong, 
Once much activity, 
Now all gone. 


Mines, very bad shape, 

But still have chance, 

Less imports, best medicine, 
Tell at glance. 


White fathers, no realize, 
Come big war, 

No have victory, 
Without ore. 


Politicians now too busy, 
With foreign aid, 

If doctor wait too long, 
Patient soon be dead. 


By— 

Bill Strongeagle, 
Cherokee Indian, 
Now out of job. 


H. A. Fischer, 
Box 83, Picher, Okla. 


Wyoming Uranium Mill Planned 


Union Carbide Nuclear Co., a divi- 
sion of Union Carbide Co., and Globe 
Mining Co. have asked the Atomic 
Energy Commission for contracts 
leading to construction of a 1000 tpd 
uranium mill near Riverton, Wyo. 
This is the third formal proposal for 
expanded mill capacity in the Gas 
Hills-Crooks Gap district of Wyoming. 
The mill would be erected in the dis- 
trict where Globe has developed uran- 
ium ore reserves believed to total more 
than 1,000,000 tons of grade average 
to the district. 
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200 notaries 
HAUL POTASH FOR x 
INTERNATIONAL MINERALS 
& CHEMICAL CORP. porasn vivision 


Thirty new Rotary Dump cars recently placed in service bring to 
an even 200 the CARD Rotary Dump Mine Cars now in underground use 
at Carlsbad. Potash does not give the impact punishment CARD cars are 
taking in so many hard rock operations, but conditions are still tough. 

Trains are long; haulage distances constantly increase; grades 
grow steeper. To keep in full operation economically, the cars have to 
be easy rolling, strong of frame, and solidly built against mild corrosion. 
All wheels are Timken bearing equipped and live rubber pads are used 
instead of conventional steel springs. They are 152 cu. ft. in capacity, 
struck measure, and track gauge is 42”. 

Aside from a heavier draft gear to meet the requirements of 
steeper grades and heavier trains, today’s cars are little changed from 
those in the original order. Four re-orders over a period of years prove 
customer satisfaction at International Minerals & Chemical Corp. 


You, too, can customize your haulage / \\_. r 
with an economical CARD design. Our | 


engineers can furnish an efficient car to 4 , 
meet your most difficult specifications. l 


2501 WEST 16TH AVE 
DENVER, COLORADO 


The tough ones, ,.~4 
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MICHIGAN 


WANTED 


Rare Earth Ores 
CONCENTRATES 


EUXENITE FERGUSONITE GADOLINITE 
SAMARSKITE © THORITE © THORTVEITITE 
XENOTIME 

Tell us what you have. Write: 


RARE EARTHS AND THORIUM DIVISION 


Saint Louis, Michigan ¢ or P.O. Box 481, Golden, Colorado 


CHEMICAL CORPORATION 


AEC Ore-Buying Station Closed 


The Government’s uranium ore- 
buying station and sampling plant at 
White Canyon, Utah, ceased to accept 
uranium ore on July 31 because its 
operation was no longer justified, the 
Atomic Energy Commission an- 
nounced. 

The opening of Texas-Zinec Min- 
erals Corporation’s ore-buying station 
at Mexican Hat, Utah, in March, pre- 
paratory to opening the mill now un- 
der construction by the company, pro- 
vides a market for ore produced in 
the White Canyon and Red Canyon 
areas. This ore is now being hauled 
to the Mexican Hat plant over a new 


road built by Texas-Zinc. 


URANIUM METALLURGY 
(Continued from page 119) 


Colorado Plateau were produced by 
(1) precipitation separations from 
acid circuit liquors, (2) the fusion 
purification in the salt roast carbonate 
leach method, and (3) caustic pre- 
cipitation from carbonate leach li- 
quors. Four mills are now operating 
ion exchange circuits and several more 
are either under construction or con- 
templated. Several operations are 
also installing or operating solvent 
extraction purification steps. 

The separation of uranium from 
other elements is particularly suscep- 
tible to the side effects produced by 
extraneous elements in the leach so- 
lutions. For example, the ratios of 
iron, phosphorus and arsenic are im- 
portant variables affecting the suc- 
cessful separation of uranium and 
vanadium by ferric vanadate precip- 
itation. Other impurities affect the 
uranous phosphate precipitation pro- 
cedures. In general, the precipitation 
procedures involve multiple separa- 
tions when both uranium and vana- 
dium are present in the leach solu- 
tions. Acceptable concentrates are 
produced by one-step caustic precip- 
itations from direct carbonate leach 
liquors if the ore being treated does 
not contain appreciable amounts of 
vanadium. 

Ion exchange separation does elim- 
inate some of the multiple operations, 
but trace elements such as Mo can 
load on the resin and must be removed 
by special treatments. Some phos- 
phorous compounds also load and af- 
fect the purity of the final uranium 
products. Contaminants such as iron 
and silica can also have considerable 
effect upon such physical operations 
as the filtration of various precipi- 
tates. 

Solvent extraction appears to have 
several distinct advantages, and a 
number of the drawbacks of previous 
processes are minimized. Plant scale 
operation will probably quickly dis- 
close some of the critical operating 
conditions for solvent extraction. 
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Mill experience indicates that most 
uranium circuits are quite sensitive 
and that a relatively minor change at 
one point in the flowsheet can some- 
times affect the entire mill operation. 
Some mills also process ore from many 
different mines and the ionic content 
of the leach liquors may change from 
day to day. Production bottlenecks 
that seem to come and go almost with- 
out explanation are a part of uranium 
milling. 


The pace of the uranium milling 
industry during the last several years 
has been rapid and today’s ideas could 
be obsolete in a relatively short time. 
A variety of processes will probably 
continue to be used in future milling 
operations on the Colorado Plateau 
because of the many types of ore 
located in the region. Uranium mill- 
ing is a dynamic operation and the 
opportunity for innovation and imagi- 
nation is ever present. 


|FLEXCO 


BELT 


® 


% FLEXCO Fasteners 
make tight butt joints 
of great strength and 
durability. 

% Trough naturally, oper- 
ate smoothly through 
take-up pulleys. 

% Distribute pull or ten- 
sion uniformly. 

% Made of Steel, Monel, 
Stainless, Everdur. 
Also Promal top plates. 


~ FASTENERS 


d RIP PLATES 


FOR HEAVY 
CONVEYOR 
AND 
ELEVATOR 
BELTS OF 
ANY WIDTH 


Compression Grip distributes 
strain over whole plate area 


% FLEXCO Rip Plates are for bridging soft spots and FLEXCO 
Fasteners for patching or joining clean straight rips. 


Order From Your Supply House. Ask for Bulletin F-112 
FLEXIBLE STEEL LACING CO. 
4675 Lexington St., Chicago 44, Ill. 


MINING CONGRESS JOURNAL 


| 
| | 
| 
| 
| 
| 
iil | 
i 
| 
| | 
i 
it 
| | 
|| 
/ i j j 
igh 
| 
>. 
| 
| * 
| — 
| 
| 
| 


NAL 


New Uranium Search Method 


Hydrochemical exploration for ura- 
nium has been successfully demon- 
strated by the Atomic Energy Com- 
mission in the Mount Spokane, Wash., 
district. This was revealed in a 
preliminary report on field and labor- 
atory work done in that area last 
year by a team from the AEC’s 
Geophysical Research Development 
Branch in Denver. 


According to the report, “system- 
atic sampling and chemical analyses 
of ground and surface waters can be 
used to detect anomalous uranium- 
bearing waters and to trace the ano- 
malies upstream to the source.” The 
principal involved is that natural 
waters dissolve and transport urani- 
um from uranium mineral concentra- 
tion in rocks of the earth’s crusts. 


Cost of the hydrochemical tests is 
expected to be a limiting factor in 
their use. The trailer laboratory 
used by the field teams was equipped 
with expensive fluormetric equipment. 
The process included use of an “ex- 
change resin” and chemicals to ob- 
tain a fluorescent button. 


Anaconda Explores Clay Deposits 


A dozen miners from Butte, Mont., 
are sinking exploration shafts on Ana- 
conda Co. optioned clay holdings near 
Deary, Idaho. These shafts are being 
sunk into the clay deposits on some 
of the nearly 3000 acres under pur- 
chase option. taken earlier this year 
by Anaconda. The company has op- 
tioned the land for the production of 
alumina from the clay. 


Colorado Scholarship Awarded 


A $1000 scholarship for a future 
science teacher has been awarded 
Colorado College by International 
Nickel Co., Inc., for the next two 
academic years. The company has 
also granted the college $500 for each 
of the next two years as a cost-of- 
education supplement. 


Arizona Land Withdrawal Approved 


The U. S. Department of the In- 
terior has announced approval of an 
order withdrawing approximately 13,- 
463 acres of public lands in Cochise 
County, Ariz., on behalf of the De- 
partment of the Army. The lands 
will be used for the enlargement of 
Fort Huachuca. 


The withdrawal order closes the 
lands to all forms of entry under the 
public land laws, including the min- 
ing and mineral leasing laws. The 
Interior Department will retain juris- 
diction over all the minerals, including 
oil and gas, but no disposition of or 
exploration for such minerals will be 
permitted unless the withdrawal or- 
der is modified with concurrence of 
the Department of the Army. 


OCTOBER, 1957 139 


Who'd look for 
A SLUSHER [N\A BREWERY 


As this series of pictures shows, 

a Vulcan DSQ-20 Slusher in this modern 
brewery faces unusual and difficult 
service from an engineering standpoint. 
The brewery is using a rail-mounted 
Slusher (4) under the floor of the malting 
room to handle a special 
Company-designed scraper to empty the 
long Malt Compartments (2) after 
germination. The grain passes through a 
floor slot (3) onto a conveyor below 

the scraper. At both levels, humidity is 
always 100% and exposed wearing 

parts within the malting room are of 
stainless steel, including the 5s” 

pull and 4%” tail rope. 

The slusher motor is totally enclosed 
and the slusher itself has internal seals 
which bar the excess moisture. 


The slusher is hot dip galvanized on 
exposed steel surfaces. Integral 
hydraulic controls (1), (4) are used for 
safety and convenience in remote 
operation. With a different compartment 
to be emptied early each morning 

by a single slusher, controls and cables 
must be easy to hook up and the 
complete installation must operate with 
absolute cleanliness. 

If you have difficult or exacting 
specifications for slusher operation, expect 
the ultimate in Vulcan-Denver 
performance. 

We invite your inquiry. 


See these new controls 
in our latest 
Slusher Catalog No. DB5709 


IN DENVER SINCE 189 
VULCAN IRON 


ENGLEWOOD, COLORADO 
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Western Coal Survey Planned 


Two northwest power companies 
plan to investigate the possibility of 
using coal in the Cascade foothills 
east of Centralia, Wash., as fuel for 
future steam power generation. Pa- 
cific Power & Light Co., Portland, 
Ore., and Washington Water Power 
Co., Spokane, have taken options on 
land covering an area of about eight 
square miles in Lewis and Thurston 
Counties, south and east of the com- 
munity of Bucoda. 

The study is a long-range effort to 
determine the potentials of native 
fuels as one possible power source to 
help meet the region’s needs after 
planned hydroelectric projects have 
been developed. 

Enough low-cost coal to operate a 
power plant for 40 to 50 years would 
have to be available before the com- 
panies would consider a steam plant 
feasible. 


Wyoming Uranium Rush 


A uranium rush to Wyoming’s Shir- 
ley Basin, 40 miles south of Casper, 
is led by big oil companies, including 
Superior Oil, Tidewater and Kerr- 
McGee. The first find in the area, 
formerly noted only for its petrified 
forest of subtropical trees, was made 
in August; most of the basin’s 65,000 
acres have already been staked. 


Nevada's White Caps Mine Is 
Rehabilitated 


The long job of pumping water out 
of the old White Caps mine at Man- 
hattan, Nev., and getting into shape 
for operation is now virtually com- 
pleted, according to the White Caps 
Gold Mining Co. 

When pumping was started several 
months ago, water was standing at 
the 450-ft level. Restoration and re- 
pair of mine workings has been fin- 
ished and it is expected that mining 
operations will be started in the im- 
mediate future. 

The mine, formerly operated by the 
Kirchen & Cole interests, has back 
of it a production record of $5,000,000 
in gold. The company plans diamond 
drilling to block out an ore body 
known to lie below the 800-ft level. 
It also plans to rehabilitate the 800-ft 
level to a crosscut directly over the 
ore body in a winze approximately 
250 ft vertically below the 800-ft level. 


Idaho Shaft Work Progresses 


Shaft-sinking progress at the Liv- 
ingston mine project of Idaho Custer 
Silver-Lead Mines, Inc., in the Boulder 
district of Custer County, Idaho, has 
totaled about 100 ft and is going 
ahead on a three-shift basis seven 
days a week. Hecla Mining Co. oper- 
ates the property under a development 
agreement with the Idaho Custer firm. 
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A considerable flow of water has 
been encountered and is proving to 
be something of a problem. For that 
reason, the work week was upped 
from six to seven days in order to 
keep the project on schedule. 

The project is being carried out 
under a defense minerals exploration 
contract which calls for 250 ft of 
shaft deepening, to be followed by 
some 800 ft of crosscutting and drift- 
ing on the new lower horizon. The 
contract also provides for about 2600 
ft of diamond drilling. 


New Colorado Mill Opens 


Superior Mines Corp., Salida, Colo., 
is completing construction of a new 
mill to process lead, copper, zine and 
silver ores. Located two miles north 
of Bonanza in Saguache County, the 
mill is in limited operation with a 
total work force of 48. 

In addition to the mill, Superior will 
operate three groups of mines in the 
Bonanza area. These are the Rawley, 
the Superior; and the Antora groups. 

The. new mill will have an original 
capacity of 100 tpd and has been de- 
signed so that production can be in- 
creased easily if needed. One of the 
features of the mill is that all tailings 
will be dry and will be piled at the 
mill site, thus eliminating any threat 


There’s a 


Good Reason... 


NEW JERSEY ZINC 
uses 


New Mexico Miners to Meet 


New Mexico Governor Edwin 
Mechem will be a speaker at the three- 
day convention of the New Mexico 
Mining Association and International 
Mining Days in El Paso, Tex., Novem- 
ber 7-9. General chairman of the con- 
vention is E. W. McQuade, assistant 
manager of the Mine & Smelter Sup- 
ply Co., El Paso. Technical program 
chairman is Ben Roberts, general 
manager, El Paso Smelting Works, 
American Smelting & Refining Co. 


Montana Tungsfen Mine Closed 


The Calvert Creek open-pit tungsten 
mine at Glen, Mont., has begn closed. 
Property of Minerals Engineering Co., 
Grand Junction, Colo., and Salt Lake 
Metals Co., Salt Lake City, Utah, the 
mine formerly employed 40 miners 
and mill men. 


Idaho Acid Plant Renovated 


The sulphuric acid plant at the 
Bunker Hill Company’s electrolytic 
zine plant west of Kellogg, Idaho, was 
closed late in August for necessary 
maintenance. This is the first time 


in nearly three years that the unit 
has been shut down for a general 
clean-up, and it is estimated that it 
will be several years before another 
is necessary. 


Greensburg 
storage 
battery 


locomotives 


7T Monitor-type 


3T Monitor-type 


AUSTINVILLE, VA., MINERAL, VA., 


at FRIEDENSVILLE, PA. and 


JEFFERSON CITY, TENN. 


ton are rugged, dependable bat- 
tery locomotives which are up to 


20% more efficient and give longer battery life 
than other comparable locomotives. Well-fitted 
for the job, Greensburg locomotives have 
double equalizers exerting equal pressure on 
all 4 wheels for greater tractive effort, better 
braking, riding and roadability. Available 
in single or double motor drive with drum, 
cam or magnetic contactor type controller. 


Send us your haulage problems 


GREENSBURG MACHINE CO. 


GREENSBURG, PA. 
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Nevada Fluorspar Mill Closes 


Kaiser Aluminum & Chemical Corp. 
has closed its fluorspar mill near 
Fallon, Nev., and placed its facilities 
on a standby status for an indefinite 
period. ‘The mill, which was erected 
in 1952, produced an acid grade of 
fluorspar concentrate from ore mined 
by the company near Gabbs, Nev. 
The mine was closed earlier this year 
by depletion of deposits; the mill had 
been operating on stockpiled ore. 


Powhatan Buys Lignite Mines 


North American Coal Corp. will en- 
ter the lignite mining business near 
Stanton, N. D. 

The lignite plant is a surface opera- 
tion with 350,000 tons production. It 
will be operated by Dakota Colleries 
as a North American subsidiary. Ac- 
quisition of the Dakota mine will help 
boost North American’s fuel produc- 
tion toward its 1957 goal of 7,000,000 
tons. In 1956 it had a yield of 
6,000,000 tons, tenth largest in the 


nation. 


Phelps Dodge Seeks Nickel 


Announcement was made recently 
that the Phelps Dodge Corp. has en- 
tered the search for a nickel property 
in British Columbia. It has created 
a subsidiary company, Felpscan Mines, 
Ltd., which has completed a lease 
agreement and option with Colossus 
Nickel Development Ltd., with prop- 
erties in the Bridge River area. 


Yuba Merges With Tin Company 


Merger of Yuba Consolidated Gold 
Fields, Yuba Industries, Inc., and the 
Portugese-American Tin Co. has been 
approved by stockholders of the re- 
spective companies. The merger be- 
came effective August 1. The new 
corporation will be known as Yuba 
Consolidated Industries, Inc. 


Golden Crown Assets Acquired 


Western Gold & Uranium, Inc., has 
acquired all of the assets of Golden 
Crown Mining Co., owners and opera- 
tors of the Orphan Uranium Mine in 
the Grand Canyon of Arizona. This 
acquisition, with an exchange of stock 
on a share-for-share basis, was ap- 
proved by the Golden Crown share- 
holders. 

The Orphan Mine, located 1100 ft 
below the South Rim of the Grand 
Canyon, came into production over a 
year ago and since the first of this 
year has been turning out primary 
uranium ore averaging 1.25 percent 
uranium oxide. A deep drilling pro- 
gram is now in progress to determine 
the magnitude of the ore body. 

Western Gold operates uranium- 
silver mines, together with a mill, in 
the Silver Reef area near Leeds, Utah. 
It also has an alunite deposit near 
Marysvale, Utah. 
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VICTAULIC COUPLINGS 
Simple, fast, reliable. Styles 
77, 77-D, for standard uses 
with steel or spiral pipe, — 
Style 75 for light duty. Other 
styles for cast iron, plastic 
and other pipes. Sizes 34’’ to 
60”. 


VICTAULIC FULL-FLOW FITTINGS 


ROUST-A-BOUT COUPLINGS 
For plain or beveled end 
pipe Style 99. Simple, quick, 
and strong. Best engineered 
and most useful plain end 
coupling made — takes a 
real ‘‘bull-dog” grip on the 
pipe. Sizes 2” to 12”. 


VICTAULIC SNAP-JOINTS 

The new, boltless, speed 
coupling, Style 78. Hinged 
into one assembly for fast 
piping hook-up or disassem- 
bly. Hand locks for savings 
in time and money. Ideal for 
portable lines. Sizes 1 to 8”’. 


VIC-GROOVER TOOLS 


Elbows, Tees, Reducers, Laterals, a com- 
plete line—fit all Victaulic Couplings. Easily 
installed — top efficiency. Sizes %’’ to 12”. 


Time saving, on-the-job grooving tools. Light 
weight, easy to handle — operate manually 
or from any power drive. Sizes %4”’ to 8”. 


“EASIEST WAY TO MAKE ENDS MEET” 
Promptly available from distributor stocks coast to coast. 
Write for NEW Victaulic Catalog-Manual No. D-8 


VICTAULI 


COMPANY OF AMERICA 
P. 0. BOX 509 « Elizabeth, N. J. 


METHOD 
OF PIPING 
| EVERYTHING... 


ORIGINATORS OF THROW-AWAY BITS; MANUFACTURERS OF BARS, 

Ie © BITS, CHAINS AND OTHER PRODUCTS FOR COAL MINING; CUSTOM 

BOWDIL MACHINERY DESIGNERS AND BUILDERS; HEAT-TREAT SPECIALISTS; 
co. SALES AGENTS FOR THE CINCINNATI ELECTRIC DRILL. 


BOWDIL BITS 
NEW I-29 CONCAVE NEW CARBIDE TIP BITS 


No. 1-27N3 No. 1-27N5 
Patented concave design increases 


bit clearance, assures longer wear 
without increased power consump- 
tion. Made from special steel, 
rolled, with concave faces. Tests 
in hundreds of mines have proven 
these Bits last 15% to 20% longer. 
Bowdil makes the right size and 
shape bit for every mining condi- 


tion, to fit all types of chain. 


BOWDIL CUTTER BARS 


and Superior in design and construction, with great strength 


and rigidity in the shank and clamping method. 


power saving. Rivet-free body, Z 


PHOTO BY WM. VANDIVERT FOR WEST 
KENTUCKY COAL COMPANY IN COOPERATION 


strips make it the sturdiest bar in 
WITH BITUMINOUS COAL INSTITUTE. 


mining. Bowdil Bars are standard- 


ized to fit all mining machines. 


FABRI-FORGE CHAIN 


Rugged, easy to maintain, the dropforged lug body stands 
up under heavy wear with breakage practically eliminated. 
A major improvement is the true-running radial track guide. 


NOW AVAILABLE WITH BIT OPENING 12” x 1” (takes all type bits) 


NEW 6-IN-ROW RIPPER HEAD 


Using 6 renewable independently adjusted Cutterbars, with all 6 
Chains similar in kerf and lacing arrangement for interchange- 
ability. All 6 spockets interchangeable. Improved design head drive 
shaft and sprocket assembly using 2 piece sprockets to maintain 
extreme tension to the shaft. 


These are only a few of the features and advantages in this modern 
Ripper Head for Continuous Mining. Ask a Bowdil representative 


or write for more detailed information. 


NEW TRIMMER CHAIN for all makes of CONTINUOUS 


SPROCKETS FOR ALL 
MINING MACHINES 


Bowdil Sprockets are made from special 
heat-treated alloy steel and designed for 
hard wear. Our stock of over 100 different 
styles includes clutch, spline and 
keyed types—various tooth designs 


le of 4 to 13 teeth. 
SALES ENGINEERS IN—Whitesburg, Kentucky—West Frankfort, Illinois co. 


Great strength and flexibility. 
Uses Bowdil Throwaway or 
x |" Shank Bits. Chain pitch may 
be varied by changing couplers 
only. NOTE COUPLING PIN 
DESIGN ... chains may readily 
be assembled or dis-assembled 
with use of small hand tools. 


Charleroi, Pennsylvania — Denver, Colorado — Big Stone Gap, Virginia 
Danville, West Virginia — Canton, Ohio — Birmingham, Alabama BOYLAN AVE. S.E. CANTON 7, OHIO 
Helper. Utah—Kansas City, Missouri—Centerville, lowa—Topeka, Kansas PHONE Glendale 6-7176 


New Castle, England — Alberta, Canada 
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“Sinks” Add New Look to 
Two-Way Radio 


BLACK FINNED radiators give an 
unusual appearance to this line of 
mobile two-way radio units with fully 
transistorized power supplies, accord- 
ing to Motorola, Inc., Communica- 
tions and Industrial Electronics Di- 


vision, 4501 West August Blvd., Chi- 


eago 51, Ill. The “heat sinks,” as 
they are known, conduct heat away 
from the heat sensitive germanium 
power transistors and reportedly per- 
mit them to operate with adequate 
factors of safety at high ambient tem- 
perature while carrying heavy cur- 
rent loads. 

The T-Power mobile radios are de- 
signed to operate from 12-volt bat- 
teries having their negative terminals 
grounded. 


Union for Air and Hydraulic 
Service , 


A ROTATING union, fr the intro- 
duction of air or hydrafilic oil under 
pressure into clutches of power shov- 
els, cranes, drag liries, drilling rigs, 
logging equipment and the like has 
been announced by the Deublin Co. 
of Glenview, Ill. 

Model No. 1300 is reported to em- 
body several features such as the use 
of a hexagon socket in the end of the 
rotor to shorten overhang and make 
installation in tight quarters easier. 
Sealing is accomplished by the use 
of two micro-lapped end face sealing 
elements. For hydraulic service these 
seals are 52100 oil hardening steel 
running against alloy bronze. For air 
a carbon graphite seal is substituted 
for the alloy bronze. Starting and 
running torque are said to be held to 
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a constant through balanced sealing. 
To prevent injury to synthetic rubber 
O-Rings, used to prevent leakage 
around the seals, seals are keyed. 

Operating specifications are 1500 
rpm, 2000 psi for hydraulic service; 
150 psi for air service. Housing is 
forged aluminum alloy, the coil spring 
is stainless steel and the outrigger 
bearing is fabricated of self-lubri- 
eating bronze. 


Inquiries about new equip- 
ment appearing in Manufac- 
turers Forum are welcomed. 

For additional information 
on any piece of equipment in 
this section write directly to 
the manufacturer, or to Min- 
ing Congress Journal with 
name of item and date of 
issue in which it appeared. 


Rod and Piston 


A CONNECTING rod and piston 
design—reportedly the first of its type 
ever used in diesels—has been intro- 
duced by the Diesel Division of Harn- 
ischfeger Corp., Crystal Lake, IIl., for 
its line of two-cycle P & H Diesel 
engines. 


Termed a “Mushroom” rod and pis- 


» ton by Harnischfeger, the design uti- 


lizes a semi or half ball and socket 
coupling in place of the conventional 
wrist pin arrangement. Bearing 
area is said to be increased up to 21% 
times over pin-type construction. 
The hollow Mushroom rod carries 
an oil supply from the crankcase to 
the network of oil grooves in the top 
side of the rod bearing. The piston 
itself rotates freely in the cylinder, 
reportedly maintaining roundness of 
both piston and cylinder. wall, and 
keeping ring lands free. The manufac- 
turer claims that carbon accumulation 
is reduced, piston and ring life length- 
ened, and engine oil control improved. 
Both rod and piston are part of the 
P & H Utilized Power Assembly—a 
single service unit including a com- 
plete head, liner and water jackets. 


125 CFM Rotary Compressor 


AVAILABLE IN TWO-WHEEL 
TRAILER and skid mountings, the 
Davey Hydrovane Rotary 125 is re- 
ported to be the only multi-stage ro- 
tary compressor with a single free- 
floating rotor. The latter is so lo- 
cated that it is constantly concentric 
with one side only of the stator. Its 
blades are of the segmented type, in- 
serted radially in longitudinal slots. 
They move continuously in a straight 
line from the stator center and re- 
portedly cannot “cock” or bind. 

While rotor turns and compression 
continues, cooling oil is injected by 
means of two multi-stage cooling oil 
injection chambers. The manufactur- 
er states this produces continuous cool- 
ing action that lowers air discharge 
temperatures as much as 100° below 
other compressors. Multi-staging is 
also said to reduce the engine horse- 
power required to operate the com- 
pressor. Volumetric efficiencies up to 
92 percent are claimed for this unit. 

For complete data, write Davey 
Compressor Co., Kent, Ohio. 


Flexible Link Shaft 


SUITABLE FOR REMOTE CON- 
TROLS and power drives, Clark Flex- 
ible Link Shaft is said to feature 
equal torque in either direction, equal 
flexibility in all sizes from % to 3-in. 
diameters and unlimited length. 

The links consist of trunion blocks 


and two half links fastened together 
with screws or rivets in a construc- 
tion for which patents are pending. 
Cover materials are available in a 
variety of materials including ar- 
mored neoprene hose, non-metallic 
hose or semi-rigid tube. 

Send for bulletin, “A New Long 
Arm for Industry,” to Clark Flexible 
Link Shaft Co., Box 73, Newton High- 
lands 61, Mass. 
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Elevator Buckets 
A WELDED-STEEL elevator 
bucket is being manufactured by Win- 
car Welders, 3249 Cherry Ave., Long 
Beach, Calif., and marketed under the 


tradename of “J” Buckets. They are 
brake-formed from a single, shaped 
steel plate. Corners are said to be 
round, smooth and free of welds and 
other irregularities. “J” Buckets are 
available in standard type A, AA and 
AA-RB sizes. Other sizes and shapes 
are available on special order, as well 
as “J” Buckets made from stainless 
and alloy steels. 


Recording Gauges 


THESE WEATHERPROOF record- 
ing gauges for pressure, vacuum, and 
water or liquid level measurements 
are designed for wall or pole mount- 
ing outdoors. Measurements of water 
depths or other liquids can be accom- 
plished with float-type, pressure-type, 
differential-pressure-type, or bubbler- 
type liquid level gauges; pressure 
gauges are offered in all ranges. 
Both 8-in. and 12-in. round chart 
models are available in the weather- 
proof cases; flowmeters and _ ther- 
mometers are also offered. The 
weatherproof cases are pictured and 
described in Bristol Bulletin L701, 
available from The Bristol Co., of 
Waterbury, Conn. 


Fused Trolley Tap 


A FIBER GLASS fused trolley tap 
that provides a positive electrical con- 
nection, stops cable and insert pull 
outs, and is fire-resistant has been an- 
nounced by Standard Devices Co., 
3231 Warrensville Center Rd., Cleve- 
land 22, Ohio. 

The Standard Trolley Tap is made 
with a fibre glass impregnated case. 
Molded threads in the top of the case 
hold the hook insert securely. Base of 
the case has a clamp that reportedly 
acts as a strain relief, takes the pres- 
sure off the bottom of the fuse holder 
and prevents cable pull outs, loose con- 
nections, or overheating in the tap. 
According to the manufacturer, the 
Standard Trolley Tap also has a set 
screw at bottom fuse holder that ex- 
ceeds maximum cable size, thus insur- 
ing positive electrical connection. 
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Detonating Fuse Connector 


A PLASTIC CONNECTOR that is 
reputed to provide a simple but ef- 
fective method of hooking up detonat- 
ing fuse preparatory to blasting is 
announced by Austin Powder Co. 

When employed for joining trunk 
and branch lines, the connector is 
said to assure a positive coupling 
that won’t slip, loosen or lose contact 
in any weather or under any job 
condition. 

According to the manufacturer, de- 
tonating fuse is fastened in the con- 
nector in a_ three-step operation. 
First, the fuse from the shot hole is 
threaded through the length of the 
connector. Then, the trunk line is 
pressed into the grooved slots. Fi- 
nally, the branch line is passed over 
the trunk line, returned the length 
of the connector and pulled tight. 

Write for bulletin LL-5588, Austin 
Powder Co., Cleveland 13, Ohio. 


Preparation Screen 


FOR DEWATERING, screening, 
washing, extracting, filtering or siz- 
ing applications in the fields of min- 
ing, oil, chemicals, and abrasives, the 
“S” Kleenslot Wedge-Wire Prepara- 
tion Screen is reportedly engineered 
for applications where screening out 
of flats or silvers is of prime consid- 
eration. This is accomplished by the 
“S” bend in the wire which reduces 
the normally long slot. 

This particular design of screen can 
also be furnished in a “C” bend and in 


any size included in the Wedge-Wire 
line. 

The “S” Screen is recommended for 
applications of this type screen where 
openings above one mm are required. 
It can be constructed of mild steel, 
stainless steel, bronze, brass monel, 
copper, nickel, aluminum or silicon 
bronze. 

Wedge- Wire screens are custom 
manufactured to customer’s specifica- 
tions. For further information write 
Wedge-Wire Corp., Wellington, Ohio. 
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WITH AN OPERATING HEIGHT 
of 25% in. the Model 88-C Pigloader 
is said to be designed specifically to 
handle the high concentrated tonnages 
of the Long Piggyback Conveyor 
System of mining. Weighing 14,000 


Loading Machines 


lb, it has a single 40-hp electric motor 
that drives all machine operations. 
Rated capacity is four to six tpm, and 
tramming speed is 95 fpm. 

For complete details write the Long 
Co., P. O. Box 331, Oak Hill, W. Va. 


Cable Reel 


TO PROVIDE A RESERVE SUP- 
PLY of cable in operating the Cater- 
pillar No. 9A, 9S, 8A, 8S, and 8U 
Bulldozers, a cable reel has been an- 
nounced by Caterpillar Tractor Co., 
Peoria, IIl. 

Designed to mount on the side of 
the radiator guard, the cable reel 


provides storage space for 300 ft of 
cable. Should cable breakage occur, 
the reserve cable may be utilized in 
replacing the broken portion. 

Use of the cable reel is said to 
eliminate the necessity of discarding 
the full length of cable required to 
operate the bulldozer. 


CATALOGS & BULLETINS 


FILTRATION. Flanders Filter, Jnc., 
P. O. Box 718, Riverhead, Long Island, 
“Flanders Airpure Filters for 
Science and Industry” is a booklet that 
describes a filter which will screen out 
particles as fine as 0.1 micron in size and 
will withstand temperatures up to 2300°F. 


POWER TRANSMISSION 
MENT, Transmission Division, Clark 
Equipment Co., Jackson, Mich. Clark’s 
complete line of power transmission 
equipment is deseribed. Included in the 
booklet are illustrations of the company’s 
synchronized transmission series, new 
StepMatic transmissions, ‘TransVerters 
and torque converters ranging from 11 to 
26 in. in size. 


EQUIP- 


OCTOBER, 1957 


CRAWLER TRACTOR. Construe- 
tion Machinery Division, Allis-Chalmers 
Mfg. Co., Milwaukee, Wis, This fold-out 
specification sheet (MS-1192) covers the 
Allis-Chalmers HD-16 Diesel powered 
crawler tractor. It features a cutaway 
view of the tractor that shows both the 
gear-type and the hydraulic torque con- 
verter drive transmissions, and many of 
the mechanical, design and construction 
highlights of the HD-16. 


BALANCE BELT CONSTRUCTION. 
Boston Woven Hose & Rubber Co., P. O. 
Box 1071, Boston 3, Mass. The company 
is currently manufacturing its line of 

(Continued next page) 


— Announcements — 


Shareholders of the Illinois Powder 
Manufacturing Co., producer of indus- 
trial explosives, have approved the 
sale and transfer of the assets and 
business of their company to the 
American Cyanamid Co. at a special 
meeting held in St. Louis, Mo. 

Under terms of the sale agreement, 
Illinois Powder shareholders will re- 
ceive 88,000 shares of Cyanamid com- 
mon stock. 

Illinois Powder will become a part 
of the explosives department of Cy- 
anamid’s Organic Chemicals Division. 
Illinois has manufacturing plants in 
Grafton, Ill., and Gomex, Utah, and 
operates more than 50 magazines in 
24 states. 


W. A. Haley, recently joined Cater- 
pillar Tractor Co. as mining repre- 
sentative for the 
Sales Develop- 
ment Division, 
after nine years 
with the U. S. Bu- 
reau of Mines. 
While with the 
Bureau, he work- 
ed as mining 
method research 
engineer at Pitts- 
burgh, Pa. 


Femco, Inc. has announced the pro- 
motion of John W. Bauer, Jr. to the 
newly established post of sales man- 
ager. 


Harnischfeger Corp. of West Mil- 
waukee, Wis., has announced plans 
for the construction of a new plant 
at Dubuque, Iowa, for the production 
of electric hoists and electrical con- 
trol equipment, motors and brakes 
for overhead cranes and electric shov- 
els. It is expected that initial con- 
struction will start in 1958. 

According to Henry Harnischfeger, 


| executive vice-president, the new plant 


will be located on a 75-acre tract ac- 
quired by the company on Dubuque’s 
new $2,000,000 industrial park on re- 
claimed marshland along the Missis- 
sippi River. 

The new plant will ultimately con- 
tain 300,000 sq ft and the actual con- 
struction will be done in stages over 
several years “to effect an orderly 
transition for both personnel and 
production planning,” according to 
Harnischfeger. 


The Carmet Division of Allegheny 
Ludlum Steel Corp. has announced the 
appointment of James A. Graham as 
manager of mining tool sales. Prior 
to his recent promotion, Graham had 
been in the sales department of the 
Detroit division that specializes in 
tungsten carbide products. 
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(Continued from previous page) 


conveyor and transmission belting by a 
method providing Balanced Belt Con- 
struction. Through special electro tensile 
controls, Boston electronically equalizes 
the tension of each ply in the belt. These 
controls, combined with Rotocure, Bos 
ton’s continuous vulcanization process, 
reportedly assures complete uniformity. 
The method is fully described in this 
bulletin. 


OFFICE AND FACTORY EQUIP- 
MENT. General Industrial Co., 5742 
Elston Ave., Chicago, Ill. This catalog 
lists only a few of the many items avail- 
able from the company’s stocks such as 
plastic drawer cabinets, woven wire tool 
and stock room enclosures, wireless inter- 
com systems and bulk storage bins. Chem 
Rubber-Fix, a chemically vulcanized rub- 
ber that can be used like putty, is also 
illustrated and described in this catalog. 


TIME SAVING TIPS FOR THE 
DRAFTSMAN AND ENGINERR. 
Reader Service Division. Frederick Post 
Co., 3650 N. Avondale Ave., Chicago 18, 
Ill. Booklet shows 59 short-cuts to speed 
drafting and computation work. It is di- 
vided into four sections: drafting short- 
cuts, engineering data tips, board time 
savers, and calculating ideas. 


ACF Industries, Inc., 96 
Acme Machinery Co., 28 


Allis-Chalmers Mfg. Co., 30-31 
Construction Mach. Div. 


American Cyanamid Co., 13 
Explosives Dept. 


American Mine Door Co., 128 
Anaconda Wire & Cable Co., 34 
Atlas Powder Co., 24-25 
Bethlehem Steel Co., 40, 109 
Bowdil Company, 142 
Bucyrus-Erie Co., 27 

Card Iron Works, Inc., C. S., 137 
Cardox Corporation, 134 


Centrifugal and Mechanical Industries, Inc., 26 


Chicago Pneumatic Tool Co., 8 


Colorado Fuel & Iron Corp., The, Inside Back Cover 


Crucible Steel Co., of America, 22 
Deister Concentrator Co., The, 129 


Denver Equipment Co., Inside Front Cover 
Euclid Division, General Motors Corp., 7 


Exide Industrial Division, 97 
Electric Storage Battery Co. 


Fletcher & Co., J. H., 16 
Flexible Steel Lacing Co., 138 
General Cable Corp., 124 
Greensburg Machinery Co., 140 
H & L Tooth Co., 70 
Hardinge Co., Inc., 132 
Harnischfeger Mfg. Co., 54-55 
Hendrick Mfg. Co., 130 
Hewitt-Robins, 136 
Ingersoll-Rand Co., 35 

Jeffrey Mfg. Co., 2-3, 41 
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PILLOW BLOCKS. Dodge Manufac- 
turing Corp., Mishawaka, Ind. Bulletin 
A-668 describes Spher-Align Pillow 
Blocks. Complete with photographs and 
engineering drawings, the brochure con- 
tains tabulated data in dimensions, shaft 
sizes, weights and radial load ratings. It 
explains Micro-Mount, Said to insure 
maximum bearing life by providing for 
fast and accurate seating of bearings on 
shafts. Other product features are also 
described. Photographs of 16 Dodge pil- 
low blocks of ball bearing, roller bearing 
and sleeve bearing types are shown. 


GREASE SEALS. Advertising Divi- 
sion, Caterpillar Tractor Co., Peoria, Ill. 
Benefits from using Cat grease seals in 
Cat-built equipment are explained in 
Form No. 32449, “The Big Three.” The 
Big Three, according to the bulletin, are 
special leather facings, proper contract 
pressure and heavy-duty diaphrams de- 
signed into each Cat seal. 


BUCKETS AND HOPPERS. Penn 
Tron Works, Inc., Reading, Pa. Bulletin 
shows and describes a variety of  side- 
dump and bottom-dump buckets and hop- 
pers. In addition, it contains photo- 
graphs of the products at work in indus- 
try and a table of weight per cubie foot 
of various materials ranging from “ash” 
to “zine.” 


Index to Advertisers 


Lee-Norse Co., 44 


Link-Belt Co., 17 
Long Co., 38-39 


MacWhryte Co., 6 


Read, Davis, 127 


Sheffield Steel, 32 


Joy Mfg. Co., 56-57 


TRANSMISSION PRODUCTS. The 
Jeffrey Manufacturing Co., Columbus 16, 
Ohio. Catalog No. 914 features Jeffrey 
transmission products and their uses in 
elevating and conveying machinery. De- 
seriptive information with drawings and 
tubles of dimensions covers a variety of 
shaft collars, couplings, clutches, pillow 
blocks, take-ups, wheel hubs, gears, hold- 
backs, chains and sprocket wheels. 


FRICTION FACTS. Advertising Di- 
vision, Caterpillar Tractor Co., Peoria, 
Til. Form DET747 answers questions 
about friction material in clutch facings 
and brake linings. It points out charac- 
teristics friction material must have in 
order to withstand the conditions imposed 
by earthmoving machines. Loss of fric- 
tion, glasing and chipping. wear and 
torque capacity are discussed. 


APRON FEEDER LINE. Pioneer 
Engineering, Division of Poor & Co., Inc., 
3200 Como Ave., Minneapolis 14, Minn. 
Describing Pioneer’s re-designed line of 
apron feeders, Form No. 662 covers more 
than 50 types and sizes of unit feeders 
and two sizes of portable apron feeders 
The bulletin contains general specifica- 
tions, capacities and horsepower require- 
ments on the complete line. Detailed 
specifications and dimension drawings are 
available in a supplemental sheet, Form 
No. SED 33. 


Letourneau-Westinghouse Co., 19, 21, 23 


Longyear Co., E. J., 127 


Mack Trucks, Inc., 45, 46, 47, 48, 49, 50 
Michigan Chemical Corp., 138 

Mine & Smelter Supply Co., 36 

Mine Safety Appliances Co., Back Cover 
Monsanto Chemical Co., 42-43 

National Electric Coil Co., 133 

National Malleable & Steel Castings Co., 5 
National Mine Service Co., 20 
Nordberg Mfg. Co., 14-15 

Ohio Brass Co., 9, 10, 11, 12 

Pattin Mfg. Co., 131 


Roberts & Schaefer Co., 29 
Salem Tool Co., 37 


Division Armco Steel Corp. 
Standard Oil Co. (Indiana), 33 
Texas Gulf Sulphur Co., 18 
Timken Roller Bearing Co., 58 
Union Wire Rope Corp., 52-53 
Victaulic Co. of America, 141 
Vulcan Iron Works Co., 139 
Western Machinery Co., 4 
Wheel Trueing Tool Co., 98 
Wilmot Engineering Co., 51 
Woomer, J. W. & Associates, 127 
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Illustration from Agricola’s De Re Metallica (1621) 


Sperial attentinn was necessary 


In olden days, every piece of ore pre- of properly sized ore. For they have 
sented special problems for the proc- efficient grinding mills that often use 
essor. It had to be handled separately CF&I Grinding Balls and Rods. Always 

. . carefully placed under a clumsy made of special analysis steel that has 
stamp... and slowly crushed bit by bit. an ideal balance between toughness and 


hardness, CF&I Grinding Balls and 
Today, it is just the opposite. Modern Rods combine optimum grinding ability 
plants produce a never-ending stream with maximum wearability. 


THE COLORADO FUEL AND IRON CORPORATION 
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NEW M-S-A PERMISSIBLE MIN 
LIGHTING SYSTEMS PROMIS 
GREATER PRODUCTIVITY AND 
FEWER ACCIDENTS FOR MINES 


Here’s significant news for the mining industry: the new M-S-A 
Permissible Mine Lighting Systems will provide working crews 
with the first safe units for underground illumination since the” 
electric cap lamp. 

These systems provide supplementary illumination to electri¢ 
cap lamps, principally in working areas, to make operation 
safer and more efficieni. They are available in ungrounded twin — 
wire and isolated grounded three wire circuits. 

Key to the systems is the M-S-A Fluorescent Lamp Fixture. 
This portable unit utilizes two 14 watt fluorescent tubes and 
operates from 118 volts, 60 cycles. Write for descriptive bulletin) 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 
At Your Service: 76 Branch Offices in the United States 
MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED © 
Toronto, Montreal, Calgary, Edmonton, 
Winnipeg, Vancouver, Sydney, N. S 


SAFETY EQUIPMENT HEADQUARTERS Representatives in Principal Cities in 
, Mexico, Central and South America 


Cable Address: ““MINSAF” Pittsburgh 
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